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ROCHESTER, MINNESOTA 
ITHIN four fleeting decades ra- pleasant domain. But privilege and power 
diology has had its birth, develop- imply corresponding duties, responsibili- 
ment, maturity and complete adoption _ ties, opportunities for service; and it might 


into the family of medical sciences and arts. 
Not less amazing than the rapidity of its 
growth is its double capability of disclosing 
and combating disease, for it is at once a 
sixth sense for diagnostic perception and a 
potent agent for relief or cure. In both 
capacities it excels, and it is applicable in 
one or the other respect to most of the 
manifold diseases of man. By the ocular 
evidence that it affords, radiologic exami- 
nation is definite and convincing, exhibits 
morbid changes that cannot otherwise be 
disclosed, and enables identification of in- 
dividual diseases with remarkable pre- 
cision. Irradiation has become a successful 
and well established therapeutic measure 
against many affections, and in the in- 
operable and seemingly hopeless cases of 
malignant disease irradiation has brought 
cure often, palliation almost invariably. In 
keeping with these marvelous and progres- 
sive achievements of radiology, the radi- 
ologist himself has risen from a lowly and 
subordinate status to one of independence 
and recognized parity with that of other 
specialists. Radiology has indeed won an 
enviable place in the sun, a place of power 
and privilege and respect, and as radiolo- 
gists we may rejoice in our broad and 


be well for us to consider thoughtfully our 
responsibility to our art, to our colleagues 
in medicine, to ourselves and to our suc- 
cessors, for all these are aspects of our great 
and first duty to the ill and injured whom 
we serve. 

One of these obligations, that of ener- 
getically forwarding the progress of radiol- 
ogy, will undoubtedly continue to be 
fulfilled. The circle of radiologic knowledge 
has widened so vastly and resistance to its 
extension has so increased that epochal 
and spectacular advances are more difficult 
to attain. Yet they still occur, as witness 
cholecystography, intravenous urography, 
kymography, the application of irradiation 
to local infections and the development of 
supervoltage radiation. Research has not 
ceased, and, although the steady gains that 
it brings attract little attention now, some 
of them will almost certainly prove to be 
highly significant and serve as bases for 
notable forward surges. My good friend, 
the late Willis Manges, said to me only a 
year ago that he wished he were again 
young and just now beginning the practice 
of radiology, because it offers such wonder- 
ful opportunities to its young and ardent 
workers. This was not mere hyperbole but 


* President’s Address before The American Roentgen Ray Society in session with the Fifth International Congress of Radiology, 


Chicago, Illinois, Sept. 13-17, 1937. 
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the considered opinion of a conservative 
far-seeing man. Much has been done, but 
vastly more can be done. For example, the 
possibilities of disclosing diseased states by 
introducing opaque media into the blood 
stream have not been exhausted. Surely 
there must be many diseases not at present 
deemed radiologically demonstrable that 
will alter the absorption, distribution and 
excretion of compounds as yet unknown 
and thus reveal the morbid changes. Like- 
wise, it can scarcely be doubted that many 
diseases now considered beyond the pale 
of radiation therapy can be cured or 
ameliorated by irradiation. Commanding a 
host of variable factors whose untried 
permutations are almost countless, the 
younger radiologists with their zeal and 
enthusiasm tempered by the seasoned 
judgment of their elders, will not fail to 
solve scores of important problems, and 
the march of radiology will neither halt nor 
lag. 

Another obligation not likely to be neg- 
lected is our duty individually to keep pace 
with radiologic art as it goes forward. This 
is not difficult, for no other branch of 
medicine holds more fascinating interest or 
is so free from dull monotony, and no 
artificial stimulus is required to keep the 
radiologist alert. An abundant and in- 
creasing literature and the growing at- 
tendance at sectional, national and inter- 
national meetings testify that radiologists 
have not ceased to be ambitious for self- 
improvement. 

Indeed, radiology is such a pleasant 
province of the medical empire and so 
nearly autonomous and self-sufficient that 
our greater danger is not that we shall fail 
to cherish it, but rather that we shall 
become provincial and narrow. This is not 
a new thought, for other specialists began 
long ago to warn against narrowness, and 
general practitioners have taken delight in 
the ancient gibe that ‘‘a specialist is one 
who knows more and more about less and 
less,” also in their recent sarcasm that 
“specialization is a more certain guarantee 
one knows little outside his own field than 
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that he is really expert within it.” It seems 
to me that we are particularly liable to 
concentrate our efforts on radiology unduly 
because our undivided attention was re- 
quired to build up the specialty in such a 
short time. By this intensive application 
radiologic diagnosis has become far less 
dependent on clinical data and radiologic 
treatment far more efficient. In view of 
these results radiology should continue to 
command our first loyalty, but I also feel 
strongly that the time has arrived for us 
to refresh and enlarge our knowledge of 
other fields of medicine in order that we 
may keep step with medical progress, in- 
crease our competence as consulting phy- 
sicians and render a greater measure of 
service to our patients. 

As a condition precedent to broadening 
our activities it will be necessary first of all 
to correct the more or less prevalent im- 
pression that radiologists are essentially 
laboratory workers rather than physicians. 
In the lexicon “laboratory”’ is defined as 
“originally, the work-room of a chemist; 
hence a place devoted to experimental 
study in natural science, or to testing, 
analyzing or preparing drugs, etc.’’ The 
term connotes and emphasizes instruments 
and apparatus rather than the knowledge 
requisite for their employment, and sug- 
gests a narrow routine of functions me- 
chanically performed. Neither by defini- 
tion nor by connotation has the word 
“laboratory” any fitting application to 
radiology. In the institution I serve, all 
radiologists are classed as consulting phy- 
sicians in special sections on diagnosis and 
treatment, and radiologists everywhere 
should be so rated and recognized. It fol- 
lows, of course, that we should vigorously 
resist any tendency to restrict and isolate 
our functions and should fully prepare our- 
selves to meet the broad responsibilities of 
consultants. 

Specifically, such preparation would in- 
clude more thorough study of the signifi- 
cance of clinical data in diagnosis, the 
relative values of nonradiologic methods 
of treatment, and even the preferable 
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applications of the various operations at 
the command of the surgeon, all in order 
that the radiologist may give more efficient 
assistance in choosing the most suitable 
type of radiologic examination for the case 
at hand, in correlating the clinical with the 
radiologic findings, in selecting the most 
promising method of treatment, and, if 
operation is indicated, in determining the 
most suitable surgical approach. This is 
not to intimate that the radiologist should 
aspire to be a superdiagnostician or super- 
therapist. But he is an adviser to clinician, 
surgeon and specialist, shares in their re- 
sponsibility to the patient, and to meet 
that responsibility squarely must give the 
best and most complete advice of which he 
is capable. It may not always be accepted, 
but advice that is respectable will usually 
be respected. 

It would not be an innovation for the 
radiologist to explore the common territory 
that lies between his province and those of 
his medical, surgical and specialist col- 
leagues, because even now he is obliged to 
consider simple and obvious clinical data 
in making certain differential diagnoses, is 
expected to give his opinion as to the 
operability of certain lesions, and often 
participates in conferences to determine 
the applicability of irradiation in given 
instances. To establish more intimate con- 
tacts with his associates and increase his 
extraradiologic activities could not be 
harmful to anyone and would almost 
certainly be beneficial to all concerned. 

It would be easier, of course, for the 
radiologist to confine his efforts to strictly 
radiologic examination or treatment, as or- 
dered, and decline further responsibility. 
But that is precisely what should be 
avoided, for it would stifle real progress, 
relegate the radiologist to the lower estate 
from which he has only recently risen, and 
lead eventually to the dismemberment of 
radiology and its distribution among other 
specialties. 

Another momentous obligation we have 
to fulfill is that of adequately educating 
and training our successors, for through 


Responsibilities of the Radiologist 


679 


that training we have a large share in their 
future responsibilities. The pioneers had to 
learn by experience, by trial and error; 
their first pupils by apprenticeship, com- 
monly brief. During the past few years 
more or less systematic courses of instruc- 
tion have been formulated and tried out by 
graduate schools in various countries, in- 
cluding our own. Now that radiology has 
been formally recognized in America as a 
special branch of medicine and minimal 
educational requirements have been estab- 
lished by the American Board of Radiol- 
ogy, the problem has become more clearly 
defined but it is still far from complete solu- 
tion. Quite properly the specifications pre- 
scribed are broad and allow wide latitude 
in planning courses, allotting time to the 
various subjects and choosing methods of 
instruction. In my opinion, the minimal re- 
quirements should not be taken as standard 
but exceeded as far as possible. Further, I 
feel that only students who show special 
aptitude should be admitted to training, 
that practical experience under careful 
supervision should have preference over 
didactic instruction, and, above all, that 
students should be inspired with the will 
to give to radiology more than they take 
from it, so that it may be carried to new 
heights of service and success. 

It was a heightened sense of responsibil- 
ity to themselves, to their fellow practi- 
tioners of medicine, and especially to the 
public, that led the radiologists of this con- 
tinent to establish the American Board of 
Radiology. Its purpose is to ascertain and 
certify the qualifications of those who pro- 
fess to be radiologic specialists and to raise 
radiologic standards. It is neither auton- 
omous nor self perpetuating, but a repre- 
sentative body whose members are chosen 
by five great radiologic organizations, the 
American Roentgen Ray Society, the Ra- 
diological Society of North America, the 
American Radium Society, the Section on 
Radiology of the American Medical Asso- 
ciation, and the American College of Ra- 
diology. Thus the Board derives its powers 
solely from the consent of those governed 
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and is bound to reflect the consensus of ra- 
diologic opinion. Hence the Board has no 
inclination to invent and prescribe unduly 
rigid standards or attempt to regiment 
those whom it represents, and acts only as 
an executive agent through which radiolo- 
gists may fulfill the obligations of which 
they are conscious. 
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That these and many other responsibili- 
ties rest on us, surely all radiologists will 
agree. That they can be met only as here 
proposed, no one need agree, for in a multi- 
tude of counsel much greater wisdom will 
be found. That we must counsel together is 
clear, for the future of radiology is in our 
hands. 
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SPINAL EXTRADURAL CYST AND KYPHOSIS 
DORSALIS JUVENILIS* 


By RALPH B. CLOWARD and PAUL C. BUCY 


CHICAGO, ILLINOIS 


YPHOSIS dorsalis juvenilis is a not un- 

common disease, the etiology of which 
is entirely unknown. Extradural cysts of 
the spinal cord which give rise to symptoms 
during adolescence are almost always as- 
sociated with deformities of the thoracic 
spine, usually a kyphosis of this type. The 
association of these two conditions was first 
drawn to our attention by the following 
case. The recognition of this association is 
of value, not only because of its aid in the 
diagnosis and prompt treatment of these 
benign cysts, but also because of the light 
which it throws upon the etiology of the 
commoner kyphosis dorsalis juvenilis not 
associated with such cysts. 

Case 1. Male. At fourteen years of age humped 
back first noticed. At sixteen years developed pro- 
gressive paralysis and hypesthesia of legs which 
became complete within six months. Diagnosis: 
tuberculosis of spine. Immobilized on Bradford 
frame and in cast for eighteen months; partial 
recovery. At twenty years of age lower extremities 
again paralyzed; loss of perception of touch, pain, 
heat and cold at 1oth and 11th thoracic derma- 
tomes; vibration and position sense lost in legs; 
spastic paraplegia; normal spinal fluid and 
manometric tests; lipiodol revealed obstruction of 
spinal canal at Sth thoracic vertebra, apex of 
kyphosis. Operation: Laminectomy 7th, Sth and 
gth thoracic vertebrae; epidural cyst removed; 
marked improvement. 


J. W. H., Unit No. 158,681, a white male» 
aged twenty, was referred to the University of 
Chicago Clinics by Dr. B. C. MacLean of 
Rochester, New York. He was admitted on 
August 31, 1936. 

With the exception of the usual uncompli- 
cated childhood diseases and a questionable 
mild attack of scarlet fever in 1935, this farm 
boy had been well until his present illness. He 
had developed early, was large for his age and 
had done the work of a man on the farm at 
thirteen years of age. There was no family his- 


tory of tuberculosis, any other chronic disease 
or any disability similar to the patient’s. At the 
age of fourteen it was first noted that he was 
becoming somewhat humpbacked but this 
excited no particular interest. In the autumn of 
1932, at the age of sixteen, he first noted some 
weakness in both lower extremities. This grew 


Fic. 1. Case 1. Anteroposterior roentgenogram taken 
in September, 1936. The flattened vertebral pedi- 
cles of the 8th and gth thoracic vertebrae are 
practically the same as in the roentgenogram 
taken three years before. 


steadily more severe. Difficulty in walking de- 
veloped, and within less than six months, early 
in the spring of 1933, his legs became almost 
completely paralyzed, the right being the more 
involved. Both lower extremities were com- 
pletely anesthetic to pin prick. In March, 1933, 
a roentgenogram of the spine was made (Fig. 
1) and the patient was told that he was suffer- 
ing from tuberculosis of the spine. The patient’s 
spine was immobilized and hyperextended by 


* From the Division of Neurology and Neurosurgery, University of Chicago. Presented before the Harvey Cushing Society, 


Philadelphia, Pennsylvania, May 6, 1937. 
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placing him on a Bradford frame where he re- 
mained from April, 1933, until January, 1934. 
At the end of that time sensation had returned 
to the lower extremities and he was able to walk 
fairly well. A plaster-of-Paris cast was applied 
to his body and he was allowed to be up and 
about. The cast was removed in October, 1934, 
and replaced by a Taylor back-brace which he 
wore until the time of his admission to the 
University of Chicago Clinics. 

After the removal of the cast in October, 
1934, he entered college. Here he was able to 
walk with the aid of either crutches or a cane 
until June, 1936. During this period his condi- 
tion had remained practically stationary. Be- 
ginning in June, 1936, the right leg became 
heavy and would tend to drag as he attempted 
to walk. Soon it would not support his weight. 
The left leg was soon involved and within two 
months, i.e. at the time of admission to the 
clinics, he was unable to walk. At no time had 
he suffered from any pain, nor had there been 
any interference with control of either bowels 
or bladder. 

Examination. He was an intelligent, well- 
nourished, well-developed young man. He was 
6 feet, 2 inches tall (188 cm.) and weighed 150 
pounds (68 kg.). The temperature and rates 
of the pulse and respiration were within normal 
limits. The general physical examination, in- 
cluding the head, neck, heart, lungs and abdo- 
men, revealed nothing abnormal. There was a 
definite rounded kyphosis involving the thorac- 
ic spine. This presented no sharp point of 
angulation, but the apex of the curve was at 
the 7th and 8th thoracic spines. Pressure over 
this area revealed some tenderness. 

Neurological examination disclosed nothing 
abnormal in the cranial nerves or upper ex- 
tremities. At the level of the 1oth and 11th 
thoracic dermatomes, i.e. from the roth to the 
11th thoracic spines posteriorly and just below 
the umbilicus anteriorly, there was a band in 
which the perception of light touch, pin prick, 
heat and cold was slightly reduced. Elsewhere 
these sensibilities were fully intact. Perception 
of vibration was diminished from the 8th thorac- 
ic spine down to the iliac crests and below that 
level this sensibility, as well as the sense of 
position, was absent. Romberg’s sign was pres- 
ent. The musculature of the lower extremities 
was less well developed than his general physi- 
cal development would lead one to expect. The 
extensor muscles of the lower extremities ex- 
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hibited marked spasticity and fair power. The 
flexor muscles were very weak. All tendon re- 
flexes in the lower extremities were very hyper- 
active. Clonus could be readily elicited at both 
ankles. Babinski’s sign, and the related signs 
of Oppenheim, Gordon and Chaddock, were 
present bilaterally. The patient was unable to 
walk unassisted. 

A spinal puncture was made at the third 
lumbar interspace. The initial pressure of the 
spinal fluid was 160 mm. of fluid. Quecken- 
stedt’s maneuver, compression of the jugular 
veins, caused a rapid rise of pressure to 550 
mm. and when the compression was released 
the pressure fell rapidly to 220 mm., then slowly 
to 150 mm. Abdominal compression caused a 
rapid rise of pressure to 250 mm. The fluid was 
clear and colorless. It contained 10 lympho- 
cytes per cu. mm. and no globulin by Pandy’s 
test. The total protein was 44 mg. per 100 cc. 
of fluid. Lipiodol (1 cc.) was injected into the 
spinal canal. The patient was tipped head 
downward and the lipiodol observed under the 
roentgenoscope. The flow of the lipiodol was 
completely obstructed at the level of the 8th 
thoracic vertebra. 

Roentgenograms of the spine showed prac- 
tically the same changes as those taken in 1933 
(Fig. 2a). In the anteroposterior view (Fig. 1) 
the pedicles of the 8th and gth thoracic verte- 
brae were eroded and flattened on their medial 
surfaces and there was a resultant dilatation of 
the spinal canal at this level. Whereas the spinal 
canal measured 21 to 22 mm. in transverse diam- 
eter immediately above and below this level, 
here it reached a maximum width of 29 mm. 
In the lateral view (Fig. 24), the 7th, 8th and 
gth thoracic vertebral bodies were wedge 
shaped, being narrower in front. The 8th was 
the most severely involved. The posterior sur- 
faces of the 8th and gth were concave. The in- 
ferior surface of the body of the 6th vertebra 
and both surfaces of the 7th, 8th and gth were 
indistinct and irregular, and gave evidence of 
herniation of the intervertebral discs into the 
bodies. The epiphyses were large and clearly 
visible. The intervertebral spaces were some- 
what narrower than usual, and were cloudy and 
mottled in appearance. 

Diagnosis. The appearance of the roentgeno- 
gram did not seem compatible with a diagnosis 
of tuberculosis but was typical of the condition 
known as kyphosis dorsalis juvenilis or the 
rounded back of adolescence. What its relation 
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to the expanding, obstructing lesion within the 
spinal canal at the same /evel might be was not 
clear but it seemed obvious that an exploratory 
laminectomy was indicated. 

Operation. On September 5, 1936, the spines 
and laminae of the 7th, 8th and gth thoracic 
vertebrae were removed. The laminae were 
thinned and displaced posteriorly. There was 
no epidural fat at this level. Lying between the 
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lifted from its bed. It measured 42.5 X2 cm. 
(Fig. 34). The exterior was smooth, grayish 
white with but few blood vessels. The interior 
was also smooth and glistening throughout, it 
was unilocular and contained only fluid. The 
dura mater was not opened and there was no 
escape of spinal fluid into the field. 
Examination of Cystic Fluid. The fluid from 
within the cyst contained 22 lymphocytes per 
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Kic. 2. Case 1. a. Lateral roentgenogram of the thoracic vertebrae taken March 31, 1933, six months 
after the onset of neurologic symptoms. Destruction of the upper and lower surfaces, wedging and 
concavity of the posterior surfaces of the 7th, 8th and gth vertebral bodies are already well ad- 
vanced. There is a definite kyphosis. 4. Roentgenogram of the same vertebrae taken three and one- 
half years later, September, 1936, shows some increase in the kyphosis. There is increased density, 
showing sclerosis and healing of the destructive lesions. 


laminae and the dura mater was a grayish- 
white cyst which filled the spinal canal from 
side to side. The cyst wall, which was thin, 
but tough, was punctured and 7 cc. of clear 
colorless fluid aspirated. A communication be- 
tween the cyst and the subarachnoid space 
could not be demonstrated for the cyst did not 
refill with fluid when compression was made on 
the jugular veins. Except for two small vascu- 
lar pedicles, one connected with the vessels of 
the epidural fat above and the other with the 
right 8th thoracic nerve root, the cyst was unat- 
tached. After these two pedicles were caught 
with silver clips and cut, the cyst was easily 


cu. mm. There was no globulin revealed by 
Pandy’s test. 

Microscopical Examination. The entire cyst 
wall was cut in serial sections. The wall was 
composed of an avascular, rather acellular, 
collagenous connective tissue of variable thick- 
ness. A few small areas of hyalinization and 
calcification were present near the inner sur- 
face. Tags of adipose tissue were attached to 
the outer surface. The cyst was lined by a 
single layer of flattened cells similar in appear- 
ance to the arachnoid membrane (Fig. 3a). 
There were also a few tufts of cells which 
resembled similar groups of cells found 
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normally in the arachnoid membrane (Fig. 3c). 

Postoperative Course. Following the operation 
the patient recovered rapidly. Within forty- 
eight hours he was able to lift his legs from the 
bed. He was soon up in a wheel chair and on 
the eighteenth postoperative day he was able, 
with the aid of a cane, to walk out of the hos- 
pital. Since that time his improvement has 
continued. He was soon able to discard the 
cane and when last seen on November 4, 1936, 
he was able to walk without support. However, 
some spasticity still persisted, the tendon re- 
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association of this intraspinal mass with 
marked alterations in the bodies of the 
vertebrae at the same level. Our sole pre- 
vious experience with an extradural spinal 
cyst had been with a patient of middle age 
(forty-three years). In this instance no 
deformity of the vertebrae was present. 
Review of the literature revealed 9 other 
proved cases of extradural spinal cyst, one 
unproved. 4// were in adolescents except the 
one cited above. All were associated with 


Fic. 3. Case 1. a. Photomicrograph of the cyst wall. The lining composed of flattened cells and a 
single cell in thickness is seen above. Beneath is the avascular, collagenous cyst wall. In the lower 
right hand corner is one of the vessels present on the surface of the cyst. Hematoxylin and eosin. 
6. The extradural cyst. Above is a small bit of adherent epidural fat. c. Photomicrograph of a cluster 
of cells arising from the lining of the cyst. This cluster is very similar to the tufts of cells present in 


the arachnoidal villi. Hematoxylin and eosin. 


flexes in the lower extremities were still hyper- 
active but Babinski’s sign was no longer pres- 
ent. Skin sensibility was essentially normal but 
vibration and position sense, though present, 
were grossly defective. 

Comment. Many points concerning this 
case are worthy of comment, such as the 
age of the patient, the improvement mani- 
fest early in the case as a result of im- 
mobilization and hyperextension, the 
predominant motor involvement with al- 
most complete sparing of all cutaneous 
sensibility at the time he was seen in the 
Clinics, the absence of involvement of the 
function of the bowel and bladder, and the 
normal alterations in spinal fluid pressure 
with Queckenstedt’s maneuver. Chiefly, 
however, our interest is centered upon the 


alterations in the vertebral bodies at the same 
level as the intraspinal mass. In order that 
a complete clinical and roentgenological 
picture of this disease may be obtained we 
are presenting a brief abstract of the his- 
tory and findings of each of these cases. In 
5 instances the physicians concerned have 
kindly placed at our disposal all of the 


roentgenograms. These have proved of 


great value in demonstrating roentgeno- 
graphically the course of the development 
of the kyphosis dorsalis juvenilis associated 
with these intraspinal cysts. 
CASES FROM THE LITERATURE 
In 1934 the first detailed study of extra- 


dural spinal cysts was presented by Els- 
berg, Dyke and Brewer." The following 
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case demonstrates the very earliest changes 
in the vertebrae in kyphosis dorsalis ju- 
venilis which are demonstrable roentgeno- 
graphically. These changes are so slight 
that their significance might well be 
doubted except for their obvious relation- 
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ing the intervening three years he had experi- 
enced considerable improvement following 
physiotherapy. However, from about the age of 
ten and one-half his condition grew steadily 
worse. The feet and legs felt numb and he be- 
came incontinent of urine and feces. 


aw 
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Kic. 4. Case 11. a. Roentgenogram showing the slight scoliosis, the widening of the spinal canal from 
the 6th to the gth thoracic vertebra and erosion of the pedicles of these vertebrae. 4. Lateral roent- 
genogram shows only a slight concavity of the posterior surface of the 7th, 8th and gth thoracic 
vertebrae and a rounding off of the inferior corners of the 6th and 8th. 


ship to the more advanced changes demon- 
strable in the other cases. 

Case. (Case 1 of Elsberg, Dyke and Brewer, 
Neurological Institute No. 6911.) A de P., a 
boy, first developed symptoms of compression 
of the spinal cord when eight and one-half 
years of age. At that time he developed diffi- 
culty in walking; the tendon reflexes in the 
lower extremities were hyperactive; there was 
no disturbance of sensation. At the age of 
twelve, he was admitted to the hospital. Dur- 


Examination revealed an obese boy who was 
unable to stand or walk. There was a marked 
spastic paraplegia with typical reflex changes. 
The disturbance of superficial sensibility to 
touch, pain and temperature, was slight and 
the upper level at about the nipples was indis- 
tinct. Vibratory sensation was lost in the lower 
extremities. A lumbar puncture was done and 
a complete block of the subarachnoid space 
found. The fluid contained 80 mg. of protein 
per 100 cc. 
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In the anteroposterior roentgenogram of the 
spine (Fig. 4a)* the intraspinal lesion can be 
readily localized by the increase in width of the 
spinal canal at the 6th, 7th, 8th and gth thorac- 
ic vertebrae, and the marked erosion of their 
pedicles. There is a slight but definite scoliosis 
to the left as a result of a narrowing of the 
vertical diameter of the right side of the verte- 
bral bodies directly opposite the tumor. In the 
lateral view no kyphosis is seen (Fig. 44). The 
antero-inferior corner of the body of the 6th 
thoracic vertebra is rounded and decreased in 
density. The same is true to a less degree of 
the 8th thoracic vertebra. The intervertebral 
spaces at the level of the tumor are not 
narrowed. 

Operation. The laminae of the sth to the 12th 
thoracic vertebrae were removed. A very large 
extradural cyst was disclosed and removed. It 
was adherent to the dura at only one small 
point. Following the operation there was 
marked improvement but not complete re- 
covery. Some minor neurological disturbances 
were present six years later and the scoliosis 
had become more marked. 


Comment. The slight changes in the 
vertebral bodies seen in this case are prob- 
ably to be associated with the youth of the 
patient. They are the beginning of the 
changes shown much more clearly in the 
following case, i.e. the step-like areas of 
loss of substance at the antero-inferior and 
antero-superior corners of the vertebral 
bodies characteristic of the early stages of 
kyphosis dorsalis juvenilis. The occurrence 
of a slight scoliosis is peculiar to this case. 


Case 111. (Case 20f Elsberg, Dyke and Brewer, 
Neurological Institute No. 16150.) L. G., a boy, 
aged fifteen, developed numbness of the right 
lower extremity and a progressive weakness of 
both lower extremities which began three 
months prior to his admission to the hospital. 
There had been no pain and no disturbance of 
the function of either the bowel or bladder. Ex- 
amination revealed a rather obese boy witha 
spastic gait. There were weakness and spasticity 
of both lower extremities. Tendon reflexes were 
hyperactive. Ankle and patellar clonus and 
Babinski’s sign were present bilaterally. Per- 
ception of light touch, pain, heat and cold was 

* All of the roentgenograms in this case as well as those in 


Cases 111 and v were kindly supplied to us by Dr. Cornelius G. 
Dyke of the Neurological Institute of New York. 
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slightly reduced below the 7th thoracic derma- 
tome. Vibratory and position sense were im- 
paired only in the right great toe. A spinal 
puncture revealed a complete block of the 
spinal subarachnoid space on Queckenstedt’s 
test. The spinal fluid contained 171 mg. of 
protein per 100 cc. 

Roentgenograms (Fig. sa) of the spine re- 
vealed an erosion of the medial surfaces of the 
pedicles of the 7th, 8th and gth thoracic verte- 
brae, particularly on the right side. The spinal 
canal was thus definitely widened at this level. 
There is no scoliosis of the spine. The antero- 
posterior views of the spine reveal little else 
that is abnormal except for a slight reduction 
of the intervertebral spaces (narrowing of the 
intervertebral discs) from the 6th to the roth 
thoracic. In the lateral view there is no kypho- 
sis (Fig. 54). The cortex of the superior and 
inferior surfaces of the bodies of the 6th, 7th, 
8th and gth thoracic vertebrae is less dense 
than elsewhere and somewhat irregular. In 
fact, there appears to be some reduction in the 
density of the entire vertebral bodies at this 
level. The most striking change is a distinct 
rounding of the anterosuperior and antero- 
inferior corners of the same vertebral bodies 
with marked absorption of the corners of the 
gth thoracic vertebra. There is some narrowing 
of the related intervertebral spaces, particu- 
larly between the 6th and 7th vertebrae. 

At operation a thin-walled cyst ‘was found 
posterior to the spinal dura, extending from 
the 6th to the gth thoracic vertebrae. It meas- 
sured 74.5 cm. and was readily removed. It 
was attached to the dura at the right 7th thorac- 
ic root by a vascular pedicle. The patient 
made a rapid, complete and uneventful recov- 
ery. 

Comment. This case is of interest for 
many reasons. The predominance of motor 
over sensory disturbances is comparable to 
that noted in Case 1. However, in this case 
as in Case 11 there was a complete obstruc- 
tion of the spinal fluid and an increase in 
its protein content. The complete recovery 
of this case of short duration is in contrast 
to the slower and less complete recovery 
obtained in Cases 1 and 11 where the condi- 
tion existed for years before adequate treat- 
ment was undertaken. 

The case is of greatest interest, however, 
because of the slight though definite 
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changes in the vertebral bodies. These 
changes are identical with those early 
changes described by in 
the cases of kyphosis dorsalis juvenilis 
which he was able to follow by repeated 
roentgenographic observation over a period 
of years from nearly the inception of the 
disease to the development of maximum 
deformity. He states that the typical early 
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collapses, causing them to become wedge 
shaped and producing the curvature of the 
spine. 

The alterations in the pedicles of the 
vertebrae and widening of the spinal canal, 
which are of the greatest value in the 
diagnosis and localization of these cysts, 
are well shown by this case. These points 
have been adequately covered by Elsberg, 


Kic. 5. Case 11. a. Roentgenogram of the thoracic spine. The enlargement of the spinal canal and 
atrophic pedicles of the 7th, 8th and gth thoracic vertebrae are definite. In addition, there is a nar- 
rowing of the space between the 8th, gth and roth vertebrae. 4. In the lateral view there is a slight 
kyphosis. The anterior corners of the 6th to the gth vertebrae show destructive changes which are 
most marked in the gth where the typical step-like deformity is seen. The secondary ossification 
centers of the epiphyses are present. Again the narrowing of the intervertebral spaces is seen. 


change in the vertebral bodies is a deep 
notching at the antero-superior and antero- 
inferior corners, giving a step-like ap- 
pearance. Later the involvement of the 
remainder of the superior and inferior 
cortex of the body appears, the interverte- 
bral disc projects into the substance of the 
vertebra, the anterior portion of the bodies 


Dyke and Brewer,"! as well as other authors. 
The next case, the roentgenograms of 
which were kindly supplied us by Dr. E. P. 
Lehman, of the University of Virginia, is 
the most instructive. The roentgenograms 
were taken over a considerable period of 
time and show most clearly the progressive 
development of the vertebral lesions. 
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Fic. 6. Case 1v. a. Roentgenogram showing widening of the spinal canal, atrophy of the pedicles and 
narrowed intervertebral spaces at the 7th and 8th thoracic vertebrae. 4. Roentgenogram taken 
eighteen months after removal of the cyst shows regeneration of the vertebral pedicles and return 


of the spinal canal to normal width. 


Case iv. (Case 1 of Lehman,'* University of 
Virginia Hospital No. 102841.) Three and one- 
half months prior to hospitalization this twelve 
year old negro boy had suffered from pain 
about his knees. This was of short duration. 
Shortly thereafter he developed difficulty in 
walking and stiffness of the back, both of which 
grew progressively worse. Sensory examination 
revealed “‘a fairly clear cut upper level at the 
ninth thoracic segment with a somewhat spotty 
loss of touch, pain, position and vibration sense 
below this level.”” There was an almost com- 
plete spastic paraplegia with Babinski’s sign 
present on both sides, exaggerated tendon re- 
flexes in the lower extremities and bilateral 
ankle clonus. A lumbar puncture was made. 
The spinal fluid was normal except for “a 
luetic gold chloride curve.” (Patient’s mother 
had syphilis.) The Wassermann tests on the 
patient’s blood and spinal fluid were negative. 
Queckenstedt’s test revealed no obstruction of 
the spinal subarachnoid space. A short time 


later, at a second lumbar puncture, a complete 
block was demonstrated. The patient was then 
immobilized with the spine hyperextended be- 
cause the roentgenograms revealed enlarge- 
ment of the spinal canal and decalcification and 
erosion of the vertebral bodies though without 
any kyphosis at this time. After five weeks of 
this treatment considerable improvement was 
noted, including the demonstration of only a 
partial block on Queckenstedt’s test. The treat- 
ment was continued for another two weeks, 
by which time the patient’s condition had again 
regressed. The obstruction of the spinal sub- 
arachnoid space was again complete. The pa- 
tient was operated upon and an extradural 
cyst extending from the upper border of the 
6th thoracic vertebra to the lower border of the 
8th, measuring 2X5 cm. was removed. This 
cyst was definitely attached to the dura by a 
patent pedicle in its lower part. Removal of the 
cyst left an opening from which cerebrospinal 
fluid escaped. There was also a second much 
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smaller cyst, caudal to the larger one, which 
measured I cm. in diameter. Microscopical 
examination of the wall of the cyst revealed it 
to be composed of dense fibrous tissue, lined 
in places by flat cells. 

Following the operation the neurological 
abnormalities rapidly disappeared, but he later 
developed a marked kyphosis. 

Roentgen Examination.*Roentgenograms 
taken prior to the operation revealed in the 
anteroposterior view (Fig. 6a) a marked ero- 
sion of the medial portions of the pedicles of 
the 7th and 8th thoracic vertebrae with con- 
siderable widening of the spinal canal at this 
level. Eight months after the removal of the 
cyst, the eroded pedicles were definitely thicker 
and the canal narrower. One year and a half 
after operation the pedicles had returned to 
normal size and shape and the spinal canal to 
normal width (Fig. 64). 

The lateral view taken prior to operation 
reveals no kyphosis but a marked degree of 

* All of the roentgenograms in this case were very kindly sup- 
plied to us by Dr. Edwin P. Lehman, University of Virginia 
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destruction of the vertebral bodies at the level 
of the intraspinal cyst (Fig. 7a). The body of 
the gth thoracic vertebra shows the most severe 
change but the same changes are present to a 
less degree in the 6th, 7th and 8th thoracic 
vertebrae. The anterior corners of the bodies 
are rounded or show step-like areas of destruc- 
tion as noted to a less severe degree in Case 111 
and in early cases of kyphosis dorsalis juvenilis. 
In addition, there has been a depression of the 
intervertebral discs into the substance of the 
vertebral bodies. The interspace between the 
gth and toth vertebrae is gone and the two 
bodies are in contact. Roentgenograms taken 
three weeks later show little additional change. 
Three and one-half months after operation 
the roentgenograms show the beginning of a 
definite rounded kyphosis with the apex at the 
8th thoracic vertebra. A definite process of 
repair and increased radiodensity are seen in 
the involved vertebrae, particularly in the gth 
which had shown the greatest destruction. 
Eight months after operation the kyphosis has 
increased little, if any, and the process of re- 
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. Case 1v. a. Roentgenogram taken prior to operation (May g, 1933), showing a marked degree 


of destruction of the vertebral bodies opposite the intraspinal lesion. There is no kyphosis. 4. Roent- 
genogram taken eighteen months after removal of the extradural cyst. A kyphosis has developed 
from wedging of the involved vertebrae. The margins of the areas of destruction are now becoming 


sclerotic. 
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pair is still further advanced. Fifteen months 
postoperative the kyphosis is definitely more 
marked. The defective bodies of the 7th, 8th 
and gth thoracic vertebrae are definitely filling 
in but assuming a wedge shape. Eighteen 
months after the removal of the cyst, the last 
date upon which roentgenograms are available, 
the kyphosis seems to have been arrested (Fig. 
76). The involved vertebrae are definitely wedge 
shaped, being narrow anteriorly. The defects 
within the bone are well on their way to being 
repaired. The margins are now very dense and 
sclerotic. 


Comment. This case is one of the most 
interesting of the series. The development 
of the rounded kyphosis so typical of 
kyphosis dorsalis juvenilis can be actually 
visualized and followed. It begins with a 
softening and destruction of the vertebral 
bodies which in this case reached a severe 
degree before permitting the vertebral 
column to achieve the rounded curvature 
characteristic of the disease. The anterior 
corners of the bodies, the points at which 
flexion and compression of the thoracic 
spine exert the greatest pressure, show the 
first defects. Furthermore, the softened 
bodies appear to have been unable to resist 
the pressure of the more resilient inter- 
vertebral discs which have become depres- 
sed into their substance causing rounded 
bony defects upon the superior and inferior 
surfaces of the bodies. The epiphyses of the 
vertebral bodies are visible in all of the 
lateral roentgenograms. They do not ap- 
pear abnormal nor do they appear to take 
part in this process of softening and de- 
struction, but do definitely proliferate and 
take part in the process of healing and 
regeneration. 

The regeneration of the eroded vertebral 
pedicles after the removal of the intraspinal 
mass is most interesting and a process 
which we have never before observed. This 
case again, as does Case 1, shows the im- 
provement in symptoms which may occur 
with hyperextension and rest. It also dem- 
onstrates the predominance of motor ab- 
normalities, as compared with sensory 
changes, so characteristic of these cysts. Of 
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further interest is the observation dupli- 
cated in both of the cases of extradural 
spinal cyst which we have seen (i.e. Cases 
1 and 1x) and in Mixter’s case (Case vit), 
that there may be no demonstrable block 
of the spinal fluid to Queckenstedt’s test 
even though the neurological signs and 
symptoms be marked. 


Case v. (Case 3 of Elsberg, Dyke and 
Brewer, Neurological Institute No. 17870.) 
C. S., a boy, aged fifteen, became weak in his 
lower extremities nine months before admission 
and gradually became unable to walk, to 
empty his bladder or move his bowels. In an- 
other hospital a sensory impairment below the 
8th or gth thoracic dermatome, a spastic para- 
plegia and an incomplete spinal subarachnoid 
block were found. Lipiodol was arrested in the 
upper thoracic region. A laminectomy from 
D, to Ds disclosed a cyst which was incised 
and evacuated but not removed. The patient 
made a remarkable recovery in a week and in 
a month had gained control of bowel and blad- 
der. Two months later spasticity and paresis 
returned and at a second operation the cyst 
was again evacuated, with the same rapid re- 
covery of the paralyzed limbs. The condition 
soon regressed, however, and the patient was 
referred to the Neurological Institute. At no 
time had he suffered from any pain. 

Examination on admission revealed an obese 
boy with a marked kyphosis of the thoracic 
vertebrae. Cranial nerves and upper extremi- 
ties were normal. The lower extremities were 
completely paralyzed and very spastic with 
increased tendon reflexes and Babinski’s sign. 
There was a complete loss of all forms of sensa- 
tion below the gth thoracic dermatome except 
for some sparing of the sacral segments. A 
lumbar puncture revealed a complete block of 
the spinal subarachnoid space. The fluid con- 
tained 109 mg. of protein per 100 cc. 

Roentgenograms of the spine revealed, in the 
anteroposterior view (Fig. 8a), a marked dila- 
tation of the spinal canal of the 4th to the gth 
thoracic vertebrae. The pedicles were corre- 
spondingly narrowed and atrophic. In the left 
inferior portion of the body of the 7th thoracic 
vertebra is a large lesion resembling a seques- 
trum. The elliptical-shaped mass of bone sepa- 
rated from the rest of the body by an area of 
rarefaction is granular in appearance and in- 
creased in density. In the lateral view (Fig. 
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84) the rounded kyphosis typical of this condi- 
tion is seen. The apex of this curve is at the 
7th thoracic vertebra. The 7th, 8th and gth 
thoracic vertebrae show definite wedging. 
There is a rounded defect in the inferior surface 
of the 6th vertebra and some irregularity of 
the inferior surfaces of the 7th, 8th and gth. 
The epiphyses are present and do not appear 
grossly abnormal. Erosion of the dorsal surface 
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to the dura at the left 6th thoracic root. There 
was considerable involvement of the spinal 
cord by scar tissue. Following the operation 
only slight improvement occurred. 


Comment. This case represents, like Case 
1, the end stage of the alterations in the 
vertebral bodies shown in Cases 11, 111, and 
1v. Here the areas of absorption and rare- 
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Fic. 8. Case v. a2. Roentgenogram shows the pedicles atrophied and the spinal canal widened at the 
level of the sth to the 8th thoracic vertebra by the cyst. An area of destruction resembling a se- 
questrum is seen in the left lower part of the body of the 7th thoracic vertebra. The intervertebral 
spaces are hazy and narrowed. 4. The lateral roentgenogram shows a marked kyphosis. The wedging 
of the vertebral bodies and increased density of their irregular surfaces show the healing stage of the 
spinal involvement. The concavity of the dorsal surfaces of the vertebrae is evidence of the long- 


standing increased intraspinal pressure. 


of these vertebral bodies by the cyst is evident 
by their concavity. 

Operation. A laminectomy was performed 
and an extradural cyst, measuring 12 by 4 or 
5 cm., extending from the lower border of the 
6th to beneath the laminae of the gth thoracic 
vertebrae was removed. The cyst was attached 


faction have largely healed and the verte- 
brae have become wedge shaped. One 
thing, however, is unusual, the area of 
sequestration visible in the anteroposterior 
view of the 7th vertebra. This would ap- 
pear to be the result of aseptic necrosis. 
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Of the remaining 5 cases of spinal extra- 
dural cyst to be found in the literature,* 3 
are similar to those just cited, although 
unfortunately in these 3*cases the roent- 
genograms are no longer available, and 2 
are instances of such cysts occurring in the 
thoracolumbar region.t The observations 
in these cases are briefly recorded. 


Case vi. (Case 4 of Elsberg, Dyke and 
Brewer originally reported by Collins and 
Marks.*) 

C. M., a Jewish girl, had first had slight 
twinges of pain beneath the breast at the age 
of eleven. These were not radiating in charac- 
ter. At the age of fourteen she had begun to 
develop progressive weakness in her lower ex- 
tremities associated with urgency of urination 
and occasional incontinence. When first exam- 
ined there was a mild spastic paraparesis with 
the usual signs, and patchy areas of hypes- 
thesia and anesthesia on the outer surface of 
both legs to all forms of stimulation. In six 
weeks she developed a complete spastic para- 
plegia with complete loss of sense of position 
in the lower extremities, and a hypesthesia 
with patchy anesthesia to all forms of sensation 
below the costal margin. Results of a spinal 
puncture were not recorded. 

With rest in the hospital and the aid of leg 
braces and crutches the patient gradually im- 
proved over a period of a year until she was 
able to walk a block unaided. But suddenly her 
lower extremities again became weak and in 


* Two other cases in the literature have commonly been cited 
as examples of non-neoplastic, non-parasitic, extradural cysts. 
Neither merits consideration here. One was reported by Schle- 
singer.*° The report consists of a brief note of the accidental find- 
ing at necropsy of two small extradural cysts, one the size of a 
pea and one the size of a hemp seed. They were located in the 
midthoracic region. It would appear that they produced no 
symptoms. Neither the age nor the sex of the patient is given. 
The other was reported by Krauss.'® The patient was a man, 
aged forty-six. He developed symptoms of spinal cord compres- 
sion which progressed rapidly, in the course of a month, to a 
complete spastic paraplegia. The cyst eroded the posterior wall 
of the spinal canal and appeared beneath the skin of the back. 
The surgeon states, “This cavity was not lined with membrane, 
but everywhere eroded, and rough bone could be felt. It was 
therefore not a cyst which could be extirpated.” As “the exact 
nature of the lesion was not disclosed,” it is not possible from the 
information available to classify the cyst in this case with those 
incorporated in the present report. 

t We have learned of 3 additional proved cases of spinal ex- 
tradural cyst occurring in the thoracic region in adolescents and 
associated with kyphosis dorsalis juvenilis. These are as yet un- 
published. The observations were by Mr. Geoffrey Jefferson, 
Manchester, England" (to be published in the Lancet), by Drs. 
F. H. Mayfield and R. G. Spurling of Louisville, Kentucky," 
and by Dr. F. R. Teachenor, Kansas City, Missouri. The last 
two will be subsequently referred to. 
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one month her findings were the same as when 
she left the hospital. A laminectomy was per- 
formed by Taylor and a large extradural cyst 
extending from D; to Ds was removed. Re- 
covery was rapid and uncomplicated. 

No information is given as to whether or not 
a spinal deformity was present and roentgeno- 
grams of the case are not available. 

Comment. This patient, like Cases 1, 1 
and tv already described, obtained marked 
amelioration of symptoms with rest and 
support, only to undergo a sudden regres- 
sion. The location of the cyst, upper tho- 
racic region, is unusual inasmuch as the 
majority of these cysts are found between 
the middle and lower third of the thoracic 
spine. The cyst was said to be loosely at- 
tached only to the walls of the spinal canal. 

Case vit. (Case 2 of Lehman.'*) W. R., a 
colored boy, aged seventeen was admitted to 
the service of Drs. Bunch and Madden, Co- 
lumbia, South Carolina. Nine months prior to 
admission he developed a band of pain about 
the abdomen at the level of the umbilicus. Ten 
days later he lost sensibility below this level 
and his legs became weak. This condition grew 
progressively more severe. The bowel and blad- 
der functioned normally. Examination revealed 
a zone of hyperesthesia just below the nipples, 
below this an area of hypesthesia and below 
the hips anesthesia. Position sense was lost in 
the lower extremities. There was a marked 
spastic paraplegia. ““The abdominal reflexes, 
knee-jerks and ankle-jerks could not be 
elicited.” Babinski’s sign was present bilater- 
ally. The spinal fluid was normal. There was a 
complete block of the spinal subarachnoid 
space. Roentgenograms of the spine were said 
to reveal no abnormality but are no longer 
available for study. A laminectomy was made 
from the 6th to the toth thoracic vertebrae. 
An extradural cyst 7X3 cm., connected with 
the dura by a definite pedicle, was removed. 
The patient made a good recovery. Two 
months after operation a slight kyphosis of the 
thoracic spine was apparent. Three and one- 
half years after operation physical examination 
was negative except for the kyphosis which 
was now quite marked. Roentgenograms at 
this time revealed marked wedging of two ver- 
tebral bodies (apparently 7th and 8th thoracic) 
and some irregularity of their surfaces (see 
Fig. 7 in Lehman’s article).'* 


/ 


Case (Mixter’s”* Case xu, M. G. H. 
No. 241802.) L.C. F., male, at the age of thir- 
teen years began to lose strength in his legs. 
There was no pain but almost complete loss of 
control of the sphincters. He was confined to 
bed and a wheel chair for three years and then 
gradually regained the use of his legs and con- 
trol of his sphincters. At the age of eighteen 
he was apparently normal. At the age of 
twenty-one the same symptoms returned and 
grew progressively more severe. Examination 
on his admission to the hospital when twenty- 
six years of age revealed a spastic paraplegia 
with the usual alterations in the reflexes. There 
was a diminution of skin sensibility below the 
umbilicus. Deep sensation and sense of position 
were intact. Roentgenograms revealed a flat- 
tening of the 8th, gth and roth thoracic verte- 
bral bodies. There was no evidence of any ob- 
struction of the subarachnoid space on com- 
bined lumbar and cisternal puncture. A lamin- 
ectomy was made and an irregular, multilocu- 
lar extradural cyst was found extending from 
the 3d to the 7th thoracic vertebra. The pa- 
tient recovered from the operation, but there 
was no improvement in his condition. 


Comment. This case again emphasizes 
the danger of delaying the removal of these 
cysts for long. As in our own Case I in 
which the cyst was not removed until four 
years after the onset of symptoms, one sees 
with such delays either no or an incomplete 
recovery. In this case, as in Case vi, the 
extradural cyst extended from the 3d tho- 
racic vertebra to the midthoracic region. 
This case is, however, the only instance in 
which an extradural cyst was associated 
with alterations in the vertebral bodies at 
a level other than that of the cyst. The 
postoperative injection of lipiodol would 
have been of interest in this case to exclude 
the possibility of the presence of other 
cysts at a lower level. 

In the following 2 cases the cysts oc- 
curred in the thoracolumbar region below 
the usual level (the 6th to gth thoracic 
vertebrae). 

Case 1x. (Cloward’s® case. Unit No. 125153.) 
E.. S., a male, began at the age of forty to suffer 
from heaviness and weakness of his lower back 
and legs. This condition gradually progressed 
until he could walk only a few steps. Two years 
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after the onset he developed chronic constipa- 
tion and shortly before his admission to the 
hospital, at the age of forty-three, he developed 
difficulty in urinating. He also began to have 
pains in his thighs and hips. Examination re- 
vealed a hypesthesia from the 12th thoracic 
dermatome down. There was a complete loss of 
sense of position and vibration in both lower 
extremities. There was some atrophy of the 
quadriceps extensor muscles. The knee jerks 
were present but weak while the ankle jerks 
were hyperactive. There was a sustained ankle 
clonus on the right. Babinski’s sign was not 
definitely present on the left but was readily 
elicited on the right side. The spinal fluid was 
normal and there was no block to the spinal 
subarachnoid space on Queckenstedt’s test. 
Lipiodol injected into the lumbar spinal canal 
revealed an incomplete obstruction at the level 
of the 2d lumbar vertebra and above. Roent- 
genograms of the spine revealed, in the antero- 
posterior view, a marked enlargement of the 
spinal canal and narrowing of the pedicles of 
the 12th thoracic, 1st and 2d lumbar verte- 
brae. In the lateral view considerable erosion 
of the posterior walls of the vertebral bodies 
and consequent increase in the anteroposterior 
diameter of the spinal canal could be seen. 
There were no other abnormalities of the ver- 
tebral bodies seen. A laminectomy was done 
and an extradural cyst 14X54 cm., extend- 
ing from the roth thoracic to the 5th lumbar 
vertebra, was removed. The cyst was largest 
at the 1st lumbar vertebra and adherent to the 
dura only at this level by a few fibrous strands 
and blood vessels. Following the operation the 
patient made a satisfactory but incomplete 
recovery. 

Comment. This case is unusual in that 
it is the only instance in which such an 
extradural cyst has first given rise to symp- 
toms in a middle aged individual. All others 
have been in the adolescent group. This 
case also presents no lesion or deformity of 
the vertebral bodies other than those due 
to direct pressure upon the bony walls of 
the spinal canal and not those characteris- 
tic of juvenile kyphosis shown by the 
majority of the other cases. The signifi- 
cance of this fact will be considered later. 

The following case is the only known in- 
stance of an extradural cyst in the thoraco- 
lumbar region of an adolescent. Although 
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there was no kyphosis in this case and the 
changes in the vertebral bodies were slight, 
they are definite and indicative of softening 
and decalcification of the thoracic verte- 
brae opposite the cyst. 


Case x. (Case 3 of Peet and Kahn*.) B. Z., 
a girl, aged twelve, had been well until a fall 
two months previous to admission to the hospi- 
tal. Three weeks later she developed pain in the 
right hip, difficulty in walking and some vaso- 
motor disturbances in the hands and feet. There 
was no disturbance of the function of the bowel 
or bladder. Examination revealed a slow, un- 
certain but not spastic gait. There was no 
muscular atrophy. The abdominal reflexes were 
active. The knee and ankle jerks were not ob- 
tained. There was a hypesthesia in the 4th and 
sth sacral segments. Sense of position and vi- 
bration were intact. There was marked cyano- 
sis of the hands and lower extremities. A lum- 
bar puncture revealed a complete block of the 
spinal subarachnoid space with a xanthochro- 
mic fluid. 

Roentgenograms* of the thoracic and lumbar 
spine reveal the usual two sets of changes, 
those due to direct pressure of the cyst against 
the bony walls of the spinal canal and those 
present in the vertebral bodies. The spinal 
canal is definitely enlarged in all diameters. In 
the lateral views the greatest enlargement is 
at the level of the 11th and 12th thoracic ver- 
tebrae. The posterior surfaces of the bodies 
show a definite, though slight, concavity and 
the anteroposterior dimensions of these bodies 
are diminished, while the anteroposterior di- 
ameter of the canal is definitely increased. In 
the anteroposterior view the spinal canal is 
definitely widened at the 12th thoracic and 
ist lumbar vertebrae. The pedicles of the 12th 
thoracic vertebra are somewhat narrowed and 
flattened, while those of the first lumbar are 
grossly decalcified and only the lateral convex 
cortex is plainly visible. 

The bodies of the gth to 12th thoracic ver- 
tebrae show definite if not striking changes. 
The opposing surfaces are much roughened as 
compared with all other vertebrae (those from 
the 3d thoracic vertebra to the sacral region 
are visualized) seen in these films where the 
surfaces show a normally dense, smooth cor- 


* The roentgenograms were made available to us for examina- 
tion through the courtesy of Dr. Edgar A. Kahn and Dr. Fred J. 
Hodges of the University of Michigan. 
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tex. The intervertebral spaces between the in- 
volved vertebrae are narrow and cloudy. The 
cortex of the 11th and 12th vertebrae is dimin- 
ished in density. The inferior surface of the 
body of the roth shows a deep crater typical of 
herniation of the nucleus pulposus into it. 

Operation. A laminectomy was done and a 
large extradural cyst which extended approxi- 
mately from the gth thoracic to the 4th lumbar 
vertebra was removed. The patient made a 
rapid and complete recovery. 


Comment. The unusual vasomotor 
changes observed in this case have been 
fully dealt with by Peet and Kahn.” The 
case seems to differ in no wise from those 
described above except in the location of 
the cyst and in the history of a temporally 
closely related injury. It is practically im- 
possible that the fall can be related to the 
appearance of the cyst but it is very likely 
that it was a factor in the precipitation of 
the symptoms. 

The roentgenographic findings, though 
not severe, are of great interest. Although 
the cyst extended from the gth thoracic to 
the 4th lumbar vertebra, only the bodies of 
the thoracic vertebrae were involved. It 
would thus appear that the lumbar verte- 
brae are not as susceptible to such changes 
as are the lower thoracic ones. 

In view of the frequency with which 
spinal extradural cysts are associated with 
changes in the vertebral bodies we re- 
viewed the extensive literature dealing 
with kyphosis dorsalis juvenilis in the an- 
ticipation that some of the cases reported 
might give evidence of an associated extra- 
dural cyst. Of the several hundred such 
cases reported, only one falls in this 
category. 


Case x1. Blum‘ records the case of a young 
man, aged twenty-two. At the age of ten he 
had developed a kyphosis. This, however, had 
apparently caused no measurable disability 
until a short time before being seen by Blum 
when he entered artillery school and began for 
the first time in his life to ride horseback. Eight 
weeks later his legs became weak and tired and 
his gait uncertain. Examination revealed a 
kyphosis which the roentgenograms showed to 
be due to wedging of the 7th, 8th and gth 
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thoracic vertebrae. In addition, in the pub- 
lished reproduction of the lateral roentgeno- 
gram, one sees considerable roughening and 
erosion of the surfaces of the involved vertebral 
bodies, particularly the inferior surfaces of the 
7th and gth. He had a positive Romberg sign 
The gait was spastic, paretic and ataxic. The 
abdominal reflexes were absent. There was bi- 
lateral patellar and ankle clonus. Babinski’s 
sign was present on both sides. The toth 
thoracic dermatome was anesthetic and there 
was a hypesthesia below that level for touch, 
pain, heat and cold. A lumbar puncture was 
done. The initial pressure was 50 mm. of fluid. 
There was a_ positive Queckenstedt test 
(“‘Queckenstedt positiv’’). The fluid was clear 
and colorless but there was an increase in the 
globulin content. During the week following 
admission the paralysis of the lower extremi- 
ties became complete. The patient was placed 
in a plaster cast, and twenty-four hours later 
the paraplegia began to disappear. Within five 
months he was able to stand. Eleven months 
after the onset of the complete paraplegia he 
had a spastic, ataxic gait. The tendon reflexes 
in the lower extremities were increased. There 
was a Babinski’s sign, an ankle and a patellar 
clonus on the right side. There was a hypesthe- 
sia of the 1toth thoracic dermatome and below; 
a reduced vibration sense and normal position 
sense. The patient refused to permit the injec- 
tion of lipiodol and was not operated upon. 


Comment. In spite of the incompleteness 
of this record there would seem little 
doubt that this case belongs to the group 
described here. The fluctuation in symp- 
toms and improvement with immobiliza- 
tion and rest is typical of these cases and 
well illustrated in Cases 1 and vi. The 
localization of the lesion in the spinal cord 
(as evidenced by the neurological findings) 
at the same level as the lesions in the verte- 
bral bodies is also very suggestive. One 
cannot help but feel that the jolting of 
amateurish horseback riding must have 
been a major factor in precipitating the 
neurological manifestations. A cyst, as we 
shall subsequently point out, possibly may 
be present for a long time, eroding and 
dilating the bony spinal canal and involv- 
ing the vertebral bodies without giving rise 
to neurological manifestations. Assuming 
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such to be the case here, it is easy to con- 
ceive that the repeated jolting forced the 
cyst downward into a more normal and 
undilated portion of the spinal canal where 
it would compress the spinal cord. 

There are also in the literature some 30 
or 40 cases of paraplegia associated with 
severe scoliosis (McKenzie,”° Sachs,” Jaro- 
schy,'* Grobelski, Borchardt,®> Collier,’ 
Elmslie,!® Schiller,** and Valentin and 
Putschar*’). The scoliosis in these instances 
is congenital, due to abnormalities in the 
development of the vertebrae, or due to 
disease processes, such as rickets, anterior 
poliomyelitis, etc., occurring early in child- 
hood. The bony deformity is very severe 
and the neurological manifestations arise 
from compression of the spinal cord be- 
tween the bony wall of the spinal canal on 
one side and the tautly stretched dura on 
the other. There are also, of course, in- 
stances of paraplegia or other paralyses 
associated with less severe scoliosis in 
which the neurological manifestations arise 
from syringomyelia, anterior poliomyelitis, 
spinal cord tumor, etc. But the only in- 
stances in which the typical rounded ky- 
photic deformity of the spine characteristic 
of kyphosis dorsalis juvenilis has been 
associated with a paraplegia have been 
cases of spinal extradural cysts. 


DISCUSSION 
Symptomatology and Diagnosis 


The clinical picture as presented by 
these 10 proved cases is sufficiently con- 
stant and characteristic to permit of recog- 
nition of this condition preoperatively in 
the majority of cases. Typically these 
spinal extradural cysts arise in the lower 
midthoracic region (6th, 7th, 8th and gth 
thoracic vertebrae) of adolescent boys 
(usually twelve to sixteen years of age). 
As a result of compression of the spinal 
cord, the cysts give rise to a severe spastic 
paraplegia, with slight sensory changes, 
and usually without pain or disturbances 
of the function of bowel or bladder. They 
usually are associated with kyphosis of the 
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thoracic spine or with alterations in the 
vertebral bodies, visible with the roentgen 
ray, which are typical of the early changes 
in kyphosis dorsalis juvenilis?**° and may 
progress subsequently to the formation of 
a kyphosis. 

Sex, Age and Race. Of these 1o proved 
cases of spinal extradural cyst, 7 occurred 
in adolescent boys ranging in age from 
eight and one-half to sixteen at the time of 
the onset of neurological symptoms. One 
occurred in a middle aged man. The other 
2 were in girls twelve and fourteen years of 
age. It is of considerable interest that this 
sex and age incidence is exactly the same 
as for those cases of kyphosis dorsalis 
juvenilis not associated with extradural 
cysts; a time at which two sets of circum- 
stances, rapid growth, on the one hand, and 
increased weight and physical exertion, on 
the other, combine to place great stress 
upon the vertebral column. Lehman’s!® 2 
typical cases in colored boys are evidence 
that this pathological entity is not peculiar 
to the white race. 

Symptoms. It is very surprising that 
these cysts arising, as we shall subsequently 
point out, from the meningeal sleeve ex- 
tending over one or more of the spinal 
roots, should only rarely give rise to pain. 
Typical root pain occurred in only one 
instance (Case vit) and questionable root 
pain in one other (Case vi). In 3 other 
cases slight pain, usually aching in char- 
acter, and occurring in the hips or knees, 
was recorded. The initial symptom was 
almost invariably weakness in the lower 
extremities and difficulty in walking. In all 
cases this progressed, usually fairly rapidly, 
to an incapacitating spastic paraplegia ex- 
cept for the 2 instances of cysts in the 
thoracolumbar region (Cases 1x and x) 
where there was an admixture of spasticity 
and flaccidity. Loss of sensation, numbness, 
was rarely a part of the subjective picture 
and never very severe. In 5 instances the 


function of the bowel, bladder or both was 
disturbed (Cases ul, v, v1, viii and 1x). In 
2 of these (Cases 11 and 1x) such symptoms 
developed late in the course of the disease, 
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and in one (Case vi) they developed very 
early. 

One of the striking things about some of 
these cases (Cases 1, 11, Iv, VI and vitt) is the 
amelioration of symptoms which occurred 
with rest and /or hyperextension of the 
spine. This improvement may be very 
temporary (Case Iv) or may last over a 
period of years (Cases 1, vi and vit). Such 
a fluctuation in symptoms is, however, not 
a constant occurrence and relief of symp- 
toms is rarely complete. 

Examination usually reveals a spastic 
paraplegia with hyperactive knee and 
ankle jerks, often ankle and patellar clonus 
and Babinski’s sign. In those instances in 
which the cysts occur in the lumbar region 
variations from this are to be expected (see 
Cases 1x and x). 

The sensory changes are usually slight. 
Skin sensibility to light touch, pin prick, 
heat and cold, though usually diminished 
below the level of the lesion, is rarely 
severely involved or absent. Cases v and 
VII are exceptions to this statement. Deep 
sensibility, sense of position and perception 
of vibration, is commonly severely involved 
or absent in the lower extremities. 

Vasomotor changes, such as are recorded 
by Peet and Kahn™ (Case x), are very 
uncommon. 

Lumbar puncture may or may not reveal 
a block of the spinal subarachnoid space on 
compression of the jugular veins (Quecken- 
stedt’s test), or a block may be present on 
one occasion and not another (Case tv). Of 
the 10 cases, § are reported to have shown 
a block, in 3 no block was demonstrated by 
this test, in one (Case tv) the condition 
varied from time to time and in the other 
no lumbar puncture is recorded. Even in 
those instances, however, in which Queck- 
enstedt’s test fails to reveal a block, lipiodol 
will demonstrate one. There are two pos- 
sible explanations of this apparent contra- 
diction. It has been pointed out that an 
opening through the spinal subarachnoid 
space no larger than the bore of the lumbar 
puncture needle will prevent the demon- 
stration of obstruction of the subarachnoid 
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space by Queckenstedt’s test. Such a small 
opening would, however, interfere with the 
free passage of the viscid lipiodol. The 
second possible explanation is that we are 
dealing here with a fluid tumor, which, 
unlike most solid fleshy tumors, is capable 
of perfect transmission of pressure. Thus 
there may be a complete obstruction of the 
subarachnoid space without its being de- 
monstrable on Queckenstedt’s test. If, how- 
ever, in such a case one were to attempt to 
remove much spinal fluid, the quantity 
obtainable would be very limited and the 
pressure would fall rapidly to zero. Deter- 
mination of this point in these cases with- 
out demonstrable obstruction has 
been made, so far as we are aware. 

Examination of the spinal fluid usually 
reveals a clear colorless fluid although in 
one case (Case x) a xanthochromic fluid 
was reported. The protein content may or 
may not be increased and is rarely very 
greatly so. The largest amount recorded 
(Case 111) is 171 mg. per 100 cc. of fluid. 

Roentgenograms of the vertebral column 
are most interesting. As Elsberg, Dyke and 
Brewer"! have shown, anteroposterior views 
demonstrate an increase in the size of the 
spinal canal. The interpedicular distance 
at the level of the intraspinal lesion is in- 
creased (Figs. 1, 44, Sa, 8a). The 
pedicles are reduced in thickness. The 
medial surfaces may be flattened or con- 
cave, or the pedicles may be reduced to 
thin lamellae. In the lateral view, as one 
of us (R. B. C.)® has pointed out, an increase 
in the anteroposterior diameter of the 
spinal canal with concavity of the dorsal 
surfaces of the vertebral bodies may also 
be seen. These changes are obviously the 
result of pressure from an expanding lesion 
within the spinal canal against the bony 
walls. Such changes are, of course, not 
pathognomonic of extradural cyst and have 
been observed with various types of ex- 
panding intraspinal lesions. 

Although alterations within the verte- 
bral bodies have been noted in this condi- 
tion by Mixter”! and Lehman,'* they have 
not attracted any considerable attention. 
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Examination of these Io cases reveals that 
in every instance in which the cyst occurred 
in the midthoracic region in an adolescent, 
and in which roentgenograms are still 
available for review, alterations were pres- 
ent in the vertebral bodies typical of the 
early prekyphotic lesions of kyphosis 
dorsalis juvenilis as described by Scheuer- 
mann®*?9 (Cases 11, 11 and iv) or the 
kyphosis was already present,* and in the 
one instance in which the cyst occurred in 
the thoracolumbar region in an adolescent 
(Case x) changes in the thoracic vertebral 
bodies but not the lumbar ones was ob- 
served. In at least one instance (Case Iv) 
careful roentgenographic study over a 
period of a year and a half reveals the 
progress from the prekyphotic lesions pres- 
ent at the time of operation to the com- 
plete and typical rounded kyphosis of this 
disease. In another instance (Case vii) in 
which the kyphosis developed after the 
removal of the cyst the original roentgeno- 
grams, which were said to have revealed no 
abnormality, are no longer available. It is 
apparent from a study of Cases 1 and 111, 
however, that thie early lesions are not ob- 
trusive and might be readily overlooked or 
considered insignificant. In this case (Case 
vit) within two months after the operation 
a kyphosis was apparent and roentgeno- 
grams taken three and one-half years after 
operation reveal a typical case of kyphosis 
dorsalis juvenilis. It is obvious that the 
preoperative recognition of these cases is 
dependent upon the recognition of the 
presence of an expanding intraspinal lesion 
in the presence of the early or advanced 
changes in the vertebral bodies characteris- 
tic of kyphosis dorsalis juvenilis. 

As Scheuermann has pointed 
from the roentgenological observation of a 
large series of cases over years of time, the 
earliest change in the vertebral bodies is a 
rounding off of the antero-superior and 
antero-inferior corners (Figs. 44 and 5d). 
The erosion of these corners continues and 


*In the 3 unpublished cases of Jefferson," Mayfield and 
Spurling,'® and Teachenor® previously referred to, the cysts were 


also associated with similar lesions in the vertebral bodies. 
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small step-like defects appear at these 
points (Fig. 7@). One also notes a reduction 
in radiodensity of the anterior one-half or 
one-third of the bodies. The superior and 
inferior surfaces of the bodies become ir- 
regular and prolapses of the intervertebral 
disc or nucleus pulposus into the body 
occur. The intervertebral space becomes 
thinner and cloudy, and the bodies may 
even come in contact, one with the other 
(Figs. 5a and 6a). The involved bodies then 
collapse anteriorly and assume a wedge 
shape. The reduction in intervertebral space 
and collapse of the bodies give rise to a 
rounded kyphosis. This rounded deformity 
of the back is in contrast to the more usual 
sharp angular kyphosis of tuberculosis of 
the spine where the bony destruction is 
more severe and often one vertebra is pre- 
dominantly involved. With the formation 
of the kyphosis in these cases the bony 
defect can be seen to heal. The margins of 
the craters become denser and slowly fill 
out, although the wedge-shaped deformity 
persists (Fig. 74). The surfaces of the 
bodies finally become flat again. This 
pathological process usually occurs in the 
6th, 7th, 8th and gth thoracic vertebrae. 
In all cases save one (Case vii) the lesions 
in the vertebral bodies were exactly at the 
level of the extradural cyst. In that in- 
stance there may be some question as to 
whether the cysts (which were found at 
the 3d to 7th thoracic vertebrae) might not 
also have extended down to the level of the 
kyphosis (the 8th, gth and roth thoracic 
vertebrae). 

Differential Diagnosis. Only a few condi- 
tions need concern us here. Tuberculosis of 
the spine may, as Case 1 illustrates, be a 
source of confusion. It may produce a 
kyphosis of the thoracic spine in association 
with a paraplegia. However, the presence 
of a roentgenologically visible paraverte- 
bral swelling on either side of the vertebrae, 
of a more destructive lesion involving all 
parts of the vertebral bodies rather than 
being confined to the anterior corners and 
the superior and inferior surfaces, of a 
greater degree of collapse of the vertebral 
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body and a more angular kyphosis will 
serve to identify the cases as tuberculous. 

Simple uncomplicated kyphosis dorsalis 
juvenilis, as it presents no evidence of 
paraplegia, will cause no difficulty. Fur- 
thermore, the presence of normal pedicles 
and an unenlarged spinal canal will demon- 
strate the absence of a cyst. We must 
admit, however, to a great curiosity as to 
how many of the hundreds of cases diag- 
nosed and reported as simple kyphosis 
dorsalis juvenilis are really examples of 
spinal extradural cysts. 

Paraplegia as a result of severe scoliosis, 
reported by Sachs,” McKenzie,?° and 
others, would not be a source of confusion. 
Our cases are typically associated with a 
kyphosis not a scoliosis. In the one instance 
in this series (Case 11) in which a scoliosis 
was present it was trifling in degree (Fig. 
4a). The scoliosis which gives rise to a 
paraplegia is very severe. It usually begins 
in early childhood although the paraplegia 
typically has its onset about puberty. 

Syringomyelia 1s commonly associated 
with spinal deformity, a scoliosis, and may 
give rise to a spastic paraplegia. The severe 
involvement of the cervical spinal cord, in 
many instances of the medulla oblongata, 
as well as the presence of the typical sen- 
sory disturbances will quickly differentiate 
such cases. 

Other expanding lesions in the mid- 
thoracic spine, e.g. /umors, might theoreti- 
cally give rise to a comparable picture. 
Practically they do not. When associated 
with spinal deformity it is usually a 
scoliosis and it is our belief that the patho- 
genesis of the deformity is entirely different. 

Instances of epidural echinococcus or 
hydatid cysts have also been described.’ * 
Such cysts are extremely uncommon in the 
United States. In the cases cited above, the 
vertebra, either the neural arch or the 
body, was invaded by the cysts with re- 
sultant localized destruction of bone in 
several instances. There would seem to be 
little similarity between the clinical picture 
produced by such parasitic cysts and the 
ones described here. 
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Gross Appearance of the Cyst 

At operation the laminae and pedicles 
are thinned. Directly beneath the laminae 
is found the cyst which fills the spinal canal 
posterior to the dura mater (Fig. 9). The 
wall of the cyst is thin and white and ap- 
pears identical with the dura mater with 
which it has been confused. Over the sur- 
face course a few vascular channels which 
converge at a common point and leave the 
cyst via a pedicle which is apparently 
always attached to one of the spinal roots. 
The interior of the cyst presents a glisten- 
ing surface. The cyst is filled with a clear, 
colorless fluid, practically identical with 
the cerebrospinal fluid. The cysts are 
usually single and unilocular. Occasionally 
a second and smaller cyst has been ob- 
served. In one instance (Case vit) the 
lesion consisted of a collection of many 
small cysts. There is no epidural fat except 
cephalad and caudad to the cyst. The cysts 
are readily removed from the spinal canal, 
being adherent to the dura mater at only 
one point, along one of the spinal roots. 
Microscopic Appearance 

The cyst wall is composed of densely 
packed fibers of collagen. It is relatively 
acellular and avascular. The only vessels 
are found on the external surface. The in- 
ternal surface is lined by a single layer of 
elongated, flattened cells which bear a 
striking resemblance to the arachnoid 
membrane (Fig. 3a). Microscopically the 
cyst wall thus appears to be formed by a 
fusion of dura mater and arachnoid into a 
single membrane. 
Etiology of the Cysts 

The hypothesis originally advanced by 
Elsberg, Dyke and Brewer," and concurred 
in by Lehman,'* that these cysts arise as a 
diverticulum of the dura mater or a hernia- 
tion of the arachnoid membrane, seems 
most logical and is supported by more re- 
cent facts. All those who have made careful 
examination as to the presence or absence 
of a pedicle have found one and it has been 
attached to the meningeal sleeve along 
one of the spinal roots, as Elsberg, Dyke 
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and Brewer pointed out (Fig. 9). In some 
of the cases, section or tearing of this 
pedicle has resulted in an escape of cere- 
brospinal fluid from the dural sac. In our 
own case (Case 1) the pedicle was cut be- 
tween silver clips and a demonstration of 
its patency therefore prevented. However, 
as we were unable to fill the cyst by jugular 
compression after aspirating it, it seems un- 
likely that the pedicle was still patent at 
the time of the operation. Two recent 
observations have, however, thrown much 
light on this point. Teachenor® injected 
lipiodol into the cisterna magna in his case. 
In the subsequent roentgenograms the 
lipiodol is plainly visible in the cystic 
cavity. A similar finding was reported by 
Elsberg, Dyke and Brewer" in one of their 
cases. In the case observed by Mayfield 
and Spurling'® the cyst was compressed at 
the operation and its contents forced into 
the spinal subarachnoid space. Jugular 
compression caused the cyst again to fill 
with fluid. These observations leave little 
doubt that the cyst is a diverticulum of the 
spinal meninges and that it is filled pri- 
marily by cerebrospinal fluid. That the 
pedicle may become occluded and the cyst 
continue to increase in size by virtue of 
intrinsic secretion from its walls seems 
likely. Whether the cyst arises as a con- 
genital outpouching of the arachnoid or as 
a result of an acquired herniation of the 
meninges at this potentially weak spot, 1.e. 
at the point of emergence of a spinal root, 
is a moot question. Why, in either event, 
this meningeal diverticulum should almost 
always appear in the lower midthoracic 
region is a question for which at present 
there is no answer. 

It seems unlikely that the cyst represents 
purely a herniation of arachnoid membrane 
through the dura mater. A collagenic wall 
of such thickness is quite foreign to the 
structure of the arachnoid but quite com- 
parable to the dura mater (Fig. 3a). It is 
likely that the cyst is an evagination of 
both dura mater and arachnoid which 
under the influence of the intracystic pres- 
sure have fused into one membrane. 


Relationship of the Vertebral Lesions to the 

Cyst 

Enlargement of the Spinal Canal. Under 
normal conditions the pressure within the 
epidural space and thus upon the bony 
walls of the spinal canal is approximately 
atmospheric pressure. With the develop- 
ment of the meningeal diverticulum, the 
extradural cyst, the pressure upon the walls 
of the spinal canal is changed from atmos- 
pheric pressure to intraspinal pressure, i.e. 
about 150 mm. of water in the horizontal 
posture and about 300 mm. of water with 
the subject erect. Of course, with occlusion 
of the pedicle and secretion of additional 
fluid into the cystic cavity by its walls, this 
pressure to which the bone is subjected will 
rise still higher. It is well known that when 
bone is subjected to abnormal pressures by 
the neighboring soft parts bony absorption 
occurs. The same phenomenon is seen with 
aneurysms and tumors elsewhere in the 
body. It is not surprising, therefore, that 
with these extradural cysts, as with many 
other spinal tumors, the pedicles and lami- 
nae gradually become thinner from their 
inner surfaces outward. The same _ phe- 
nemenon occurs in the dorsal surface of 
the vertebral body which now becomes 
concave. The reason for this concavity, 
rather than absorption equally along the 
entire dorsal surface, is interesting. The 
intervertebral discs do not show absorption 
in response to increased pressure as does 
the bone. This observation was made in 
Case 1x° where the operative note states, 
“It was very interesting to look into this 
huge cavity and see how the bodies of the 
vertebrae had been eroded so that the 
intervertebral discs stood up like ridges 
between them.” This preservation of the 
intervertebral discs serves to swing the 
anterior dura mater between the discs like 
so many small hammocks, protecting the 
margins of the dorsal surface of the bodies 
from pressure and permitting the maxi- 
mum pressure at the center of the bodies. 


Kyphosis Dorsalis Fuvenilis 
Scheuermann”*.”® credits Schanz”*.?’ with 
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having been the first to describe this condi- 
tion in 1907 and 1911. However, although 
Schanz in his articles is concerned with 
vertebral deformities in adolescents, his 
observations deal largely with scoliosis 
rather than kyphosis. To Scheuermann be- 
longs the real credit for having focused at- 
tention upon this condition. The majority 
of cases appear in boys between the ages 
of fourteen and seventeen. The kyphotic 
deformity is always rounded due to the 
partial collapse of a number of contiguous 
vertebral bodies, and is never angular. The 
kyphosis never becomes severe and is 
always self arresting. Schanz was of the 
opinion that the vertebral deformities oc- 
curring in this age group were the result of 
undue physical strain in boys who were 
muscularly weak or underdeveloped. He 
therefore referred to an occupational or 
apprentices’ scoliosis. Since the original 
description of this condition, many reports 
covering several hundred cases have been 
published. The most valuable of these are 
by Scheuermann.”*?* As a result of his 
illuminating studies the condition has often 
been referred to as Scheuermann’s disease. 
Scheuermann selected a group of 18 pa- 
tients first seen early in the course of the 
disease and followed the development of 
the condition by a series of roentgenograms 
taken over a period of years. The children 
varied from nine to eighteen years of age 
at the first examination. Seventy-two per 
cent of them were boys, a figure somewhat 
lower than for the entire group of published 
cases. The involvement is usually most 
severe in the 8th and gth thoracic vertebrae 
and is almost always limited to the lower 
half of the thoracic spine. The changes in 
the vertebral bodies are confined to the 
superior and inferior surfaces, especially in 
the anterior part. The typical early change 
is a notching of the anterosuperior and 
inferior corners of the bodies, giving rise 
to a step-like appearance. The superior and 
inferior surfaces then become irregular and 
prolapse of the nucleus pulposus into the 
body may occur (seen in 11 out of the 18 
cases). Collapse of the vertebral body then 


progresses giving rise to wedging. This 
never progresses to complete collapse, in 
fact the anterior vertical height of the body 
is never less than one-half the posterior 
height. Usually several vertebrae are in- 
volved. Of these 18 cases only one vertebra 
was involved in 3 cases, two vertebrae in 9, 
three vertebrae in 5 and four vertebrae in 
one case. At first the patient is able to cor- 
rect the deformity voluntarily. Within a 
few months after the onset, the deformity 
becomes fixed and cannot be so corrected. 
Progression occurs for two or three years, 
when the condition becomes stationary and 
remains unchanged throughout life. 

Many unsubstantiated hypotheses re- 
garding the etiology of this condition have 
been advanced. As_ previously stated, 
Schanz*.?’ regarded the deformity as due to 
undue strain upon physically underdevel- 
oped boys. Scheuermann, although agree- 
ing that the deformity usually appeared 
at an age when heavy work is first under- 
taken, pointed out that these patients are 
usually very strong, well developed, mus- 
cular subjects and that the disease may 
occur in school boys as well as those sub- 
jected to heavy work. Scheuermann origi- 
nally believed the disease to be due to 
maldevelopment of the epiphyses of the 
vertebral bodies. As a result, unfortu- 
nately, the disease has commonly been 
referred to as vertebral epiphysitis, without 
any evidence whatsoever that the epi- 
physes are primarily or predominantly in- 
volved. Virchow** and Schmorl*!*.* have 
both pointed out that the epiphyses of the 
vertebral bodies in man (as well as in the 
other primates and in the elephant) are 
ringlike structures found only along the 
margins of the superior and inferior sur- 
faces of the vertebral bodies, and are 
thicker anteriorly than posteriorly. They 
do not, according to Schmorl, contribute 
to the growth of the main mass of the body 
but give rise merely to a thin flat ring of 
compact bone about the edge of the su- 
perior and inferior surfaces. It is difficult to 
see how any interference with the develop- 
ment of this insignificant structure could 
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result in a condition within the vertebral 
body which would result in the bony de- 
fects and craters in the body and in its final 
collapse. More recently Scheuermann” has 
expressed the opinion that the condition 
is due not only to disturbances of the epi- 
physes but of the cartilage lying between 
the intervertebral disc and the bone as well. 
This cartilage is the point of growth of the 
juvenile vertebral body. It is most promi- 
nent as a structure about the anterior mar- 
gin of the body known as the limbus 
vertebralis. Although Scheuermann feels 
that these structures are the primary seats 
of the pathology in this condition, he defi- 
nitely states that the etiology for the dis- 
turbance is wholly unknown. Schmorl, on 
the other hand, has advanced the theory 
that this condition is the result of hernia- 
tion of the nucleus pulposus of the inter- 
vertebral disc into the vertebral body. 
(What the factors are which permit of such 
a herniation in the first place is not stated.) 
Schmorl’s theory (see also Beadle*® and 
Lambrinudi'’) is briefly that the nucleus 
pulposus herniates into the vertebral body 
where, acting as a foreign body within the 
bone, it sets up a hyperemia which in turn 
results in decalcification. Scheuermann’s 
studies, however, are very damaging to 
this hypothesis. First, the primary change 
within the vertebra is not a herniation of 
the nucleus pulposus but erosion of the 
anterior corners of the bodies. Second, such 
herniae are not present in all the cases. 
And, third, such herniae are commonly 
found in the vertebrae of individuals with- 
out any kyphosis or other change in the 
vertebral bodies. 

It would appear that none of these 
theories throws any light upon the funda- 
mental etiology and all other theories hav- 
ing to do with endocrine disturbances, 
structural, congenital and other abnormali- 
ties, rest upon the most tenuous evidence. 
That all of the changes described are 
secondary to a softening and decalcifica- 
tion of the vertebral bodies and are the 
result of the compressing forces to which 
the vertebrae are normally subjected ap- 
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pears likely from a study of the roentgeno- 
grams. The lesions occur in those vertebral 
bodies which, as a result of the configura- 
tion of the spine, are subjected to the most 
pressure. Only in the thoracic region is 
there normally a concavity of the vertebral 


Fic. 9. Diagrammatic cross-section of the spinal 
canal through the extradural cyst (E.D.C.) show- 
ing the dilatation of the spinal canal, resulting 
from erosion of the pedicles and thinning of the 
laminae (7.L.). The cyst is an evagination of the 
dura mater (D.M.) and arachnoid membrane 
(4.M.) which are fused to form the wall of the 
cyst (CW.). The pedicle of the cyst (P.P.) com- 
municates with the subarachnoid space at the 
point of emergence of a spinal root from the dura 
mater. 


column when viewed from in front. Any 
compressing force acting from above down- 
ward will tend to increase the cervical and 
lumbar curves, which are convex forward, 
and thus separate the vertebral bodies. A 
similar force will tend to increase the tho- 
racic concavity, forcing the bodies closer 
together, and the greatest point of in- 
creased pressure will be the anterior mar- 
gins of the bodies, the points which show 
the first evidence of erosion in this condi- 
tion. Such a force will also tend to com- 
press the intervertebral discs, thus causing 
herniation of this structure and its nucleus 
pulposus through the inferior and superior 
surfaces into the body, if the body is suf- 
ficiently soft. With continued compression, 
the body itself will collapse and assume a 
wedge shape. Such a process demands, in 
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the absence of any very unusual compress- 
ing force, a reduction in the resistance of 
the bodies themselves to such compression. 
We believe that a rational explanation 
exists as to why such deformities occur in 
association with spinal extradural cysts 
and hope that this explanation may shed 
some light on the etiology of the similar 
deformity in simple juvenile kyphosis. 
The Relationship of the Cysts to the Kyphosis 
The fact that every known case* of spi- 
nal extradural cyst occurring in the lower 
midthoracic region is associated with either 
the early or late manifestations of kyphosis 
dorsalis juvenilis is definite evidence that 
such a constant association is not mere 
coincidence. The question therefore arises 
as to whether the kyphosis gives rise to the 
cyst or the cyst to the kyphosis. In view of 
the fact that the cyst may be present in its 
fully developed state in association with 
only the earliest manifestations of the 
vertebral disease (Cases 11, 111 and x) or 
when present in the thoracolumbar region 
of an adult (Case 1x) with none of the 
vertebral lesions characteristic of this dis- 


Fic. 10. The venous drainage of a vertebral body. 
A.T.V., anterior transverse vein; L./’.S., longi- 
tudinal venous sinus; /. V. V., intervertebral 
vein; /.V., intercostal vein. (Modified after Mor- 
” 
ris, “Human Anatomy.’’) 


ease, it is obvious that the kyphosis or 
vertebral lesions are not responsible for the 
cysts. 


* Including the unpublished cases of Jefferson, of Mayfield and 
Spurling, and of Teachenor. 
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If we may assume for the moment that 
the cyst is responsible for the destructive 
lesions of the vertebral body, it will be well 
to consider the course of events in the spi- 
nal canal. In the normal subject there is 
within the bony spinal canal the spinal 
cord, surrounded by a layer of cerebro- 
spinal fluid retained within the meninges, 
arachnoid membrane and dura mater. In 
the erect adolescent the pressure of this 
fluid, and thus the pressure upon the spinal 
cord, will be about 300 mm. of water in the 
lower midthoracic region. In the horizontal 
position the pressure will be about 150 mm. 
of water. This pressure is not transmitted 
to the epidural space because the fluid is 
restrained by meninges. In the epidural 
space, lying between dura mater and bony 
wall, is a loose adipose tissue containing 
many vascular channels, mostly thin- 
walled veins. The pressure in this space is 
approximately atmospheric pressure or 
zero. Included in this rich epidural venous 
network is the greater part of the venous 
drainage of the vertebral bodies (Fig. 10). 
Each body is drained by a large central 
vein which leaves the body at the center 
of its posterior surface, and enters the 
spinal canal. There are also a few very 
small inconsequential veins which leave 
the body on its anterior and lateral sur- 
faces. This posterior central vein, on enter- 
ing the spinal canal, connects with the 
anterior transverse veins and anterior 
longitudinal venous sinuses of the spinal 
canal which in turn are drained through 
the intervertebral veins which pass out 
through the intervertebral foramina to join 
with the intercostal veins and empty into 
the azygos systems. We shall return to a 
consideration of this venous system in a 
moment. 

If now we conceive of the development of 
a meningeal diverticulum (a spinal extra- 
dural cyst) which fills the epidural space 
(Fig. 9), we shall have a cyst in communi- 
cation with the spinal fluid and thus it will 
have the same pressure, namely 300 mm. 
of fluid. With straining, lifting, etc., the 
pressure will be raised to even higher levels. 
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This pressure is now the pressure of the 
epidural space in this region and will be 
transmitted directly to the epidural veins, 
including the venous drainage of the verte- 
bral bodies, which are adapted to function 
at atmospheric pressure. Such an increase 
in external pressure will not interrupt the 
flow of blood in these veins* but will result 
in an increase in venous and capillary pres- 
sure and a consequent vascular dilatation 
or hyperemia of all veins and capillaries 
back of this compression. Such a pressure, 
300 mm. of water, will not compress the 
spinal cord and thus not produce nervous 
symptoms but will cause a hyperemia in 
the vertebral body. It is thus readily seen 
how the kyphosis may, as in Case 1 and 
probably others, precede the nervous 
symptoms. With occlusion of the pedicle 
and an increase in pressure within the cyst 
to a point greater than that to which the 
spinal cord is accustomed, nervous symp- 
toms will appear. This increase in pressure 
within the cyst above the level of the pres- 
sure of the spinal fluid may be brought 
about in at least three ways: (1) If the 
pedicle is only periodically patent and may 
be occluded by torsion, changes in posture, 
etc., then the pressure in the cyst in the 
erect posture may be maintained when the 
patient lies down, and will be about 150 
mm. higher than that to which the spinal 
cord and its vascular system are normally 
subjected under those circumstances. (2) 
Pressure transmitted to the cyst during 
straining and lifting may be maintained by 
sudden occlusion of the pedicle. (3) The 
cyst wall may actively secrete increasing 
the cystic contents after the pedicle has 
ceased functioning as a connecting chan- 
nel. Furthermore, after the pressure within 
the cyst has risen above normal spinal fluid 
pressure and is compressing the spinal cord, 
the point may be reached where the pos- 
terior central vein of the vertebral body is 
actually occluded and severe venous stasis 


* Venous blood flow cannot be interrupted by external com- 
pression by any pressure below systolic arterial pressure, pre- 
suming that the capillary and venous walls can withstand such 
pressure. Systolic arterial pressure in the brachial artery is about 
1,600 mm. of water. 
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results. It should also again be mentioned 
that repeated jolting movements, as on 
riding horseback or a sudden fall upon the 
buttocks, may jam the cyst downward into 
a more constricted portion of the spinal 
canal, occluding its pedicle and increasing 
the pressure upon the spinal cord and the 
intraspinal veins (Cases x and x1). 

One further point demands considera- 
tion. Why, as in Cases 1v and vu, does the 
kyphosis sometimes first appear or progress 
after the cyst has been removed. Two fac- 
tors are at work here. Unfortunately, in 
Case vii the preoperative roentgenograms 
are not available for study; but in Case iv 
definite changes in the vertebral bodies 
were present at the first examination al- 
though the kyphosis did not develop until 
later. In such a case, some softening and 
decalcification of the body has already 
taken place and it is only natural to expect 
some further extension of the destruction 
of the vertebral body before healing can 
occur. Furthermore, the laminectomy and 
removal of the vertebral spines has lessened 
the resistance of the vertebral column to a 
compressing and flexing force. 

It would appear that not only is a venous 
congestion and stasis responsible for this 
destruction of the vertebral bodies but such 
vascular abnormality, in order to be effec- 
tive, must occur in growing vertebrae at a 
time when they are subjected to consider- 
able compressing force, i.e. during adoles- 
cence. In the only case in which such a cyst 
occurred in an adult (Case 1x) no such de- 
formity resulted. As this cyst was located 
in the thoracolumbar region it may be 
thought to be not exactly comparable. It 
will be recalled, however, that the cyst 
extended upward to the roth thoracic 
vertebra. In the other instance of a tho- 
racolumbar cyst (Ti) to L,) (Case x) which 
occurred in an adolescent, definite changes 
in the associated thoracic vertebrae were 
present. 

We would not for a moment suggest that 
such spinal extradural cysts are responsible 
for all cases of kyphosis dorsalis juvenilis, 
although we suspect that some cases of 
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that sort may have been overlooked; but 
it does appear that kyphosis dorsalis ju- 
venilis may be the result of venous con- 
gestion and stasis in these vertebral bodies, 
whatever the cause of the vascular dis- 
turbance. 

The question naturally arises as to why, 
if the above hypothesis is correct, similar 
deformities of the spine are not seen with 
tumors of the spinal cord. The reasons seem 
clear. First, the tumor apparently must be 
in the midthoracic region of an adolescent; 
second, it probably must be slowly grow- 
ing, and third, it should be extradural, 
because any intradural tumor would com- 
press the spinal cord before it would the 
spinal veins, thus bringing the case to the 
attention of the physician or surgeon early. 
Such a tumor would also give rise to a para- 
paresis or paraplegia and thus remove the 
compressing force arising from the upright 
posture from the thoracic vertebrae. Tu- 
mors which meet the above qualifications, 
slowly growing, extradural tumors in the 
midthoracic region of an adolescent, are 
exceedingly rare. Most tumors occurring 
at this age in this region are gliomas, 
sarcomas, or Hodgkin’s disease. Neverthe- 
less, a search of the literature for such a 
case (tumor of the spinal cord associated 
with kyphosis dorsalis juvenilis) was made. 
None was found. A number of instances of 
scoliosis or kyphoscoliosis associated with 
tumors of the spinal cord have been re- 
ported (Bailey,? Feiling,!? Sharpe,* Old- 
berg,” and Allen und Kahn'), but they 
cannot be considered comparable to the 
condition reported here. 


SUMMARY AND CONCLUSIONS 


1. A case of spinal extradural cyst as- 
sociated with kyphosis dorsalis juvenilis is 
reported. 

2. Nine other cases of spinal extradural 
cyst collected from the literature are pre- 
sented, together with a detailed study of 
the roentgenograms in all cases where they 
were available. 

3. One probable case, unproved and un- 
recognized, was also found in the literature. 
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4. Of the ten proved cases two were in 
the upper thoracic, six were in the lower 
midthoracic region and all were associated 
with either the early or late manifestations 
of kyphosis dorsalis juvenilis. Two were in 
the thoracolumbar region, one occurred in 
an adolescent with definite alterations in 
the vertebral bodies, the other in an adult 
with enlargement of the spinal canal but 
normal vertebral bodies. 

Krom a study of these cases and the 
roentgenograms it is concluded: 

1. That the association of a rounded 
thoracic kyphosis with a spastic paraplegia 
is indicative of the presence of a spinal 
extradural cyst. Roentgenograms in such 
cases will reveal enlargement of the spinal 
canal and erosion of the vertebral pedicles 
as described by Elsberg, Dyke and 
Brewer;'! 

2. That all cases of kyphosis dorsalis 
juvenilis should be examined for neuro- 
logical evidence of compression of the spi- 
nal cord and for roentgenological evidence 
of enlargement of the spinal canal; 

3. That the spinal extradural cysts arise 
as an evagination of the arachnoid mem- 
brane and dura mater at the point of 
emergence of the spinal roots from the 
meninges, these cysts being diverticula of 
the meninges, the pedicles of which may 
or may not be patent; 

4. That the kyphosis dorsalis juvenilis 
present in association with spinal extra- 
dural cysts is due to compression and oc- 
clusion by the cysts of the venous channels 
draining the vertebral bodies; and 

s. That kyphosis dorsalis juvenilis un- 
associated with such cysts may be due to 
venous congestion and stasis within the 
vertebral bodies, of unknown etiology. 
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CALCIFICATION ABOUT THE POSTERIOR PORTION 
OF THE GREATER TUBERCLE OF THE HUMERUS* 
DIFFERENTIATION FROM SUPRASPINATUS TENDON 
CALCIFICATION 
REPORT OF FOUR CASES 


By JOHN J. FAHEY, M.D., and PAUL H. HARMON, M.D. 


CHICAGO, ILLINOIS 


vole IN of the supraspinatus 
4 tendon is a well-recognized disease. Oc- 
casionally patients are seen with disability 
at the shoulder joint whose roentgeno- 
grams show calcification in the general re- 
gion of the greater tubercle of the humerus, 
but sufficiently remote from the supra- 
spinatus area to definitely state that the 
abnormal calcification is not in this ten- 
don. Four such cases have been seen at the 
University of Chicago Clinics. 

Brickner' in 1915 reported 7 cases of cal- 
cification associated with “‘subacromial 
bursitis” in which operation was carried 
out. In one of his cases the calcium de- 
posit was found imbedded in the substance 
of the infraspinatus tendon near its inser- 
tion. The same author,’ in a report two 
years subsequently, stated that calcifica- 
tion was occasionally found in the infra- 
spinatus tendon. Only of recent years did 
Codman’ identify calcification of certain 
tendons about the shoulder other than the 
supraspinatus tendon. In cases of suspected 
calcified tendonitis of the infraspinatus, 
teres minor and subscapularis he has sug- 
gested certain roentgenographic views of 
the arm in order to localize the site of 
calcification. It is possible that many cases 
of calcification other than the supraspin- 
atus have been reported erroneously as cal- 
cification of the supraspinatus or as bone 
islands in the head of the humerus. 


REPORT OF CASES 


Case 1. Female, aged thirty-five, was seen at 
the University of Chicago Clinics because of 
pain in the region of the left shoulder and in- 
ability to use adequately the left upper ex- 
tremity. The onset of symptoms was unassoci- 


* From the Department of Surgery, The University of Chicago. 


ated with injury and began fourteen years pre- 
viously. She first noticed an intermittent aching 
pain and soreness on the dorsum of the left 


Fic. 1. Case 1. Anteroposterior roentgenogram of left 
shoulder. Note calcification in both supraspinatous 
tendon and on the posterior aspect of the greater 
tubercle. 


shoulder following use of the left upper ex- 
tremity. Pain had progressed and for a few 
months had annoyed her at night. Weather 
seemed not to influence the discomfort. Occa- 
sionally a tingling sensation in the fingers on at- 
tempted motion of the extremity was observed. 
Physical examination revealed disability only 
in the left shoulder. There was no muscular 
atrophy but the left arm could be abducted 
only 45 degrees. Poorly localized tenderness 
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was elicited by point pressure about this shoul- 
der. Stereoscopic anteroposterior roentgeno- 
grams of the left shoulder (Fig. 1) showed a 
well-pronounced calcification of the supra- 
spinatus tendon region and in addition a 
rounded shadow of increased density posterior 


Fic, 2. Case 1. Anteroposterior view of same shoulder 
as Figure 1, but with arm in internal rotation. 
Calcification thrown into relief lateral to the 
humerus. 


to the head of the humerus in the region of in- 
sertion of the teres minor tendon. In order to 
confirm the location of this shadow posterior 
to the humerus a roentgenogram was made 
with the humerus in extreme internal rotation. 
In this view (Fig. 2) the shadow was located 
outside the bone in an area compatible with the 
insertion of the teres minor. Symptoms were 
gradually relieved by means of diathermy and 
immobilization. 

Case ul. Female, aged thirty-seven, was 
seen January, 1934, with complaint of pain on 
top of left shoulder which had been present 
intermittently for eight years. Only mild inter- 
mittent discomfort was noted at first but the 
symptoms had become more marked two years 
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prior to admission. During this period the 
greatest discomfort was experienced in the 
morning. The patient’s main complaint for 
which she came to the clinic was moderately 
severe low back pain. Physical examination re- 
vealed no limitation of motion of the involved 
shoulder. There was no tenderness or swelling. 
over the lumbosacral area was 
Stereoscopic anteroposterior roent- 
genograms of the left shoulder (Fig. 3) revealed 
an oval shadow on the dorsum of the greater 
tubercle posterior to the insertion of the su- 
praspinatus tendon. The shadow was similar 
in location and appearance to that in Case 1, 
except that it was slightly more anterior. Fig- 
ure 4 shows its location with the extremity in- 
ternally rotated so that the posterior region of 
the greater tubercle is lateral. 

Although this patient had no discomfort at 
the left shoulder on physical examination, dia- 
thermy and massage were applied in an at- 
tempt to influence the calcareous deposit and 
relieve the pain. Gradual improvement was 
noted but the calcification remained the same. 


elicited. 


Fic. 3. Case 1. An anteroposterior view of the left 
shoulder. Calcification upon the posterior aspect 
of the greater tubercle. In this view, this density 
is not readily differentiated from a bone island. 
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Case 111. Female, aged thirty-seven, was 
seen because of pain in the right shoulder inter- 
mittently for four years. There was no definite 
history of trauma. For the past year pain had 
become more severe with the greatest point of 
tenderness on the anterior aspect of the shoul- 
der joint below the tip of the acromion, ag- 
gravated by active motion. Pressure over this 
area was so distressing that she could not sleep 
on this side. Pain at times radiated down the 
arm and over the shoulder. Physical examina- 
tion revealed a definite point of tenderness on 
the outer aspect of the humeral head. A small 
hard tumor estimated at I sq. cm. surface area 
was felt at this point. There was no limitation 
of motion but pain was elicited by abduction 
beyond the horizontal. There was no muscular 
atrophy. Skin hyperesthesia was present over 
the posterior deltoid and there was some numb- 
ness of the fifth finger of the hand. Stereoscopic 
roentgenograms (Fig. 5) showed two ovoid 
dense bodies measuring 1.5 cm. in their greatest 
diameter, lying behind the greater humeral tu- 
bercle. Their adjacent surfaces were faceted. 
Because of the small palpable nodule on the 
lateral aspect of the shoulder the area was ex- 
posed surgically. A calcified mass of tissue was 
found beneath the fibers of the deltoid in the 


Fic. 4. Case 1. View of shoulder with arm in internal 
rotation, showing calcification in relief. 
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substance of the posterior portion of the infra- 
spinatus tendon. Some of the material was 
white and creamy and enclosed within an ad- 
jacent thin connective tissue sac. There were 
pockets which were 5 mm. to § cm. in diameter 
containing the material mentioned. A micro- 


Fic. 5. Case 11. Anteroposterior roentgenogram of 
right shoulder. Area of bipartite calcification on 
posterior aspect of the greater humeral tubercle. 


scopic section taken through a portion of the 
excised calcified tendon showed granular cal- 
careous material surrounded by granulation 
tissue. 

Following operation there was moderate pain 
abovt the anterior aspect of the shoulder but 
relatively little discomfort in the operative 
field. All pain subsided in four weeks. There 
was no recurrence of pain or limitation of mo- 
tion during the first five months after opera- 
tion. 


Case Iv. Male, aged forty, sustained moder- 
ate trauma to the left shoulder by contact with 
an asbestos covered steam pipe four days prior 
to admission. The patient noticed no limitation 
in motion until twenty-four hours later when 
abduction beyond horizontal caused consider- 
able pain. On physical examination a point of 
tenderness was found over the anterior portion 
of the shoulder joint. Active motion of the 
shoulder was limited due to pain but careful 
passive motion could be executed almost te 
normal limits. Stereoscopic anteroposterior 
roentgenograms taken five days after the 
trauma (Fig. 6) showed an ovoid density 1.5 
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Fic. 6. Case 1v. Anteroposterior roentgenogram of 
right shoulder, showing calcification in supra- 
spinatous tendon in addition to calcium deposit 
in posterior tendons. 


cm. in diameter posterior to the greater hu- 
meral tubercle. There were in addition faint 
shadows in the region of the supraspinatus ten- 
dons in both shoulders. The ovoid posterior 
mass was lacking in the right shoulder. The pa- 
tient had never experienced discomfort except 
in the left shoulder. Pain subsided rapidly dur- 
ing three days’ rest in the hospital. This pa- 
tient did not return to the clinic so that it is 
not known whether or not he had a recurrence 
of symptoms. 


DISCUSSION 
Our purpose in reporting these cases is to 
stimulate more accurate observation of the 
site of tendon calcification about the 
shoulder. It is our belief that Such instances 
are not uncommon since only 80 cases of 
calcification in the supraspinatus tendon 
have been seen concomitantly at the Uni- 

versity of Chicago Clinics. 
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Differentiation from the more common 
supraspinatus calcification is readily made 
by an anteroposterior roentgenogram with 
the arm in internal rotation (Case 1, Fig. 2, 
and Case u1, Fig. 4). Areas that may ap- 
pear to be bone islands in usual roentgen 
views of the shoulder are thus localized in 
relation to the greater tubercle. Supra- 
spinatus calcification sometimes escapes 
and migrates laterally down the side of the 
greater tubercle. In these cases roentgeno- 
grams will show a shadow of calcium de- 
posit distal to the location of the supra- 
spinatus calcification and on the lateral 
aspect of the tubercle. When supraspinatus 
calcification is combined with calcifica- 
tion in the posterior tendons (Cases 1 and 
iv) the diagnosis is more readily made. 

Since operation was done in only one of 
our cases, we cannot be absolutely certain 
that the shadows observed were within the 
substance of either the infraspinatus or 
teres minor tendon in the other cases. At 
operation in Case 111 calcification both 
within and without the infraspinatus ten- 
don was found. 


SUMMARY 


Four cases of calcification about the 
greater tubercle of the humerus are re- 
ported with roentgenographic findings 
compatible with calcium deposit in the 
region of the infraspinatus and teres minor 
tendons. Two of them were associated with 
calcium shadows in the region of the supra- 
spinatus tendon. Operation in one of these 
cases demonstrated calcification in the in- 
fraspinatus tendon. 
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METHODS OF ROENTGEN EXAMINATION OF 
THE GASTROINTESTINAL TRACT 


By JOSEPH C. BELL, M.D. 


LOUISVILLE, KENTUCKY 


HE roentgen examination of the gas- 

trointestinal tract occupies a major 
place in the work of all those doing diag- 
nostic roentgenology, and the method of 
examination is of interest and importance 
to all engaged in this work. There are three 
distinct types of examination in common 
use in this country or abroad, but most 
roentgenologists employ a combination of 
two or all of these methods. 

The first is the roentgenoscopic, usually 
supplemented by varying numbers of 
films of the part being examined. The films 
are generally made without roentgeno- 
scopic centering and with no attempt to 
make them in series without changing the 
relationship between the film, the part be- 
ing examined and the roentgen tube. This 
is the most flexible of all methods for it 
permits the part under observation to be 
examined in any position with or without 
localized pressure, etc. To me, it resembles 
the motion picture, in many respects, in 
that a wide territory may be covered and 
exceedingly accurate information may be 
obtained, but, like the still picture, the film 
permits more minute study and in some 
instances, at least, reveals changes that 
may not be detected with the roentgeno- 
scope. Films such as are usually made after 
the roentgenoscopic examination are of 
value, but their worth falls far short of that 
obtained from those made by the so-called 
serial method. By the roentgenoscopic 
method the experienced examiner attains 
a high degree of accuracy in diagnosis. 
This is especially true in large clinics where 
a high percentage of surgical investigations 
follows the roentgen examination. 

With the roentgenoscopic method, as 
practiced in this country, most roentgen- 
ologists begin the examination by having 
the patient swallow a very small quantity 
of opaque material. This material is then 


spread over the mucosal surface of the 
stomach and duodenum, and the so-called 
mucosal relief is carefully observed. In this 
sense, the mucosal relief examination has 
been a routine part of the general roent- 
gen examination of the upper gastroin- 
testinal tract by the majority of competent 
examiners for many years. 


Fic. 1. 4. Mucosal relief of the esophagus in the 
presence of extensive varicosities of the esophageal 
veins. B. Normal esophagus partially filled with 
barium. 

The second method of examination is 
that in which the roentgenologist depends 
entirely or very largely upon serial films. 
This method was instituted by Lewis 
Gregory Cole and his coworkers several 
years ago. The virtue of the serial film is 
that the relationship between the tube, 
the part examined and the film does not 
change while the series is being made. All 
parts of the gastrointestinal tract have at 
least one characteristic in common and 
that is intrinsic movement. Most organic 
lesions, however, inhibit or destroy the 
normal intrinsic movements of the part in- 
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Fic. 2. Mucosal relief of the normal stomach showing longitudinal and transverse folds. 


volved and the serial films show constancy 
or lack of constancy of any irregularity de- 
tected. Some functional and some organic 
conditions cause accentuation of the in- 
trinsic movements above mentioned and 
this, too, is apparent in the films. A disad- 
vantage of this method when used as ad- 
vocated by Cole is that of expense, for in 
order to be dependable many films must 
be made in varying positions in order that 
each surface of the part being examined 
may be brought into profile. The value of 
Cole’s method is, I believe, generally ap- 


Fic. 3. Normal stomach and duodenum showing 
gastric peristaltic activity in serial films. 


preciated but because of expense and tech- 
nical difficulties it has not been adopted by 
the majority of examiners. 

Various kinds of apparatus have been 
made which permit the examination of a 
small area of any part of the gastrointesti- 
nal tract by making four or more exposures 
on a single film. The films used have varied 
from an 8” X10” toa 14” X17”. Still others 
have used a number of small films. Most of 
the apparatus has been inconveneint to use 
and because of this has not been adopted 
generally. | have been interested in this 
problem for the past four years and have 
built various devices for the purpose of 
doing serial examinations only to learn 
their defects and to discard them. Two 
years ago | developed an apparatus which 
was described in the February, 1935, issue 
of Radiology.? This apparatus has been in 
use, in my office and in two hospitals with 
which I am associated, since that time and 
has proved practical, adaptable to many 
conditions and permits an examination of 
any part of the gastrointestinal tract. It 
makes possible roentgenoscopic localiza- 
tion of the part being examined, and the 
type of film produced may be judged by 
the illustrations forming a part of this 
paper. Localized pressure may be used 
with the patient prone, which is a distinct 
advantage in sick individuals. The cost of 
the above-mentioned apparatus is not 
great and it can be built by any good me- 
chanic. The film cost is reasonable due to 
the fact that four exposures are made on 
one 10” X12” film. 
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Fic. 


4. Serial films of the stomach and duodenum showing large 
medullary carcinoma of the stomach, 


Fic. S. 


Serial films of the stomach and duodenum 

showing extensive hypertrophic gastritis. These 

films show the marked irregularity in the mucosal _ Fic. 6. The upper two serial films of the stomach and 
relief and gastric outline that may be found in duodenum show a gastric ulcer in profile. The 
this condition. lower two films reveal the condition of the gastric 
mucosa about the base of the ulcer and are of aid 
in determining whether the ulcer is malignant or 
benign. This ulcer obviously is benign. 
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Fic. 7. Serial mucosal relief films showing a benign 
penetrating ulcer located in the posterior wall of 
the middle third of the stomach well away from 
the lesser curvature. This ulcer could not be 
brought into profile in any position in which I 
could examine the patient and these films were a 
distinct aid in making the diagnosis of a benign 
gastric ulcer. 


The third method of examination is that 
of the so-called mucosal relief. As was 
stated earlier in this paper, a modification 
of this method has formed a part of most 
roentgenoscopic examinations in this coun- 
try for many years and in some instances 
films have been made with the special pur- 
pose of demonstrating the mucosal relief. 
However, it did not attain sufficient promi- 
nence to be classed as a special type of 
examination until H. H. Berg, his cowork- 
ers and others developed apparatus for the 
purpose of demonstrating the mucosal re- 
lief in films. The method has grown in pop- 
ularity abroad until at present it has 
largely supplanted others. Unquestion- 
ably, lesions can be demonstrated by it 
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that cannot be shown by the usual type of 
examination. 

The mucosal relief examination has 
found one its greatest fields of usefulness in 
the study of duodenal ulcer. Experienced 
examiners demonstrate the so-called niche 
in a much larger percentage of cases than 
has been done by the conventional methods 
in use in this country. This is important, 
for the niche is usually indicative of activ- 
ity, while the so-called characteristic ulcer 
deformity may be the result of past disease 
and due only to scar tissue. 

Satisfactory equipment for this kind of 


Fic. 8. Serial films of a very small stomach, in an 
individual thought clinically to have a gastric 
cancer, in which there was total lack of peristaltic 
activity both during the roentgenoscopic exami- 
nation and in the films. The possibility of a luetic 
infection was suggested. The Wassermann reac- 
tion was found to be 4 plus. Under treatment the 
patient gained 14 pounds in weight in two months. 
Re-examination showed the stomach to be almost 
normal in size and the walls to be quite flexible. 
It was thought that we were justified in classifying 
this as one of the manifestations of a luetic infec- 
tion. Whether it is an example of a true syphilitic 
infection of the stomach or a luetic disturbance of 
the nervous control of the stomach cannot be said. 
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examination has not been available in this 
country unless imported from abroad, and 
this, to some extent at least, has been re- 
sponsible for our tardiness in adopting it. 
| have been interested in this problem 
since Akerlund’s most instructive paper! 
appeared in 1931, and have experimented 
with apparatus of my own design for doing 
this kind of examination since that time. 
In 1935 I described an apparatus that | 
am now using.” It is adaptable to our pres- 
ent equipment and the cost is not great. 
The electrical principles used are sound, 
and very satisfactory films can be pro- 
duced. The film cost is slight due to the 
fact that four exposures are made on one 
8” X10” film. 

The mucosal relief examination of the 
esophagus has proved of value in demon- 
strating ulcers in a few instances, but has 
been of greatest value in revealing vari- 
cosities of the esophageal veins. Such vari- 
cosities may be a site of bleeding which Fic. g. Serial films of the distal portion of the 
has mistakenly been thought to be of gas- stomach and duodenum showing an ulcer crater ' 


in the posterior wall of the duodenum. Pressure 


tric or duodenal origin. 
1S a over the first portion of the duodenum was se- 
In the stomach, in addition to the usual cured without resorting to any mechanical device. 


lesions, the mucosal relief examination This is sometimes possible, although not frequently. 


Fic. 10. The serial films on the left show an essentially normal duodenal cap. The pyloric portion of the 
stomach is dilated in a manner frequently seen in the presence of a duodenal ulcer. The film on the right 
was made with localized pressure over the duodenal cap and shows an ulcer crater in the posterior wall 
of the duodenum. 
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Fic. 11. Serial films of an apparently normal stomach 
and duodenum. However, during the roentgeno- 
scopic examination a definite ulcer crater was 
noted when pressure was made over the first 
portion of the duodenum. 


demonstrates in a striking manner some 
manifestations of gastritis, especially in the 
so-called hypertrophic variety that is often 
associated with gastric bleeding. In 1935, 
Jackson and Jackson*® discussed the sub- 
ject of peroral gastroscopy. In it they point 
out the characteristic gastroscopic findings 
in gastritis and say “It is in uncompli- 
cated gastritis that the generally invalu- 
able diagnostic aid of the roentgen ray is 
least helpful.’”’ They continue by describ- 
ing the changes in the mucosa in this con- 
dition and the other gastroscopic findings 
in this disease. It would seem that they 
are in error in stating that little informa- 
tion concerning gastritis can be obtained 
by the roentgen ray, for in the mucosal re- 
lief type of examination the roentgen find- 
ings are striking in many instances. It may 
be that roentgenologists have not given 
this condition the attention it deserves due 
to the fact that the referring physician has 
shown little interest in it. This has cer- 
tainly been true in my experience and prob- 
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ably has been true in the experience of 
others. It seems probable that further ex- 
perience, together with close cooperation 
between the roentgenologist and the gas- 
troscopist, may greatly increase our ac- 
curacy in the diagnosis of the various dis- 
eases that affect the gastric mucosa. 

It is difficult to foresee the ultimate 
value of the work that Jackson and Jack- 
son and others in this country and many 
others abroad are doing, but it would seem 
probable that this work may well pro- 
foundly influence our understanding of eso- 
phageal and gastric pathology and have as 
far reaching results as has bronchoscopy 
in diseases of the chest. 


COMMENT 


Three methods of examination of the 
gastrointestinal tract have been briefly con- 


Fic. 12. The two films at the top show the mucosal 
relief in the same case illustrated in Figure 11. 
The gastric mucosal folds are larger and somewhat 
less sharply defined than is ordinarily the case 
but are of the type frequently seen in the presence 
of a duodenal ulcer. The findings were thought to 
be those of a mild hypertrophic gastritis. The two 
lower films made with localized pressure over the 
first portion of the duodenum show a definite ulcer 
crater in the posterior wall of the duodenal cap. 
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sidered and illustrations of a few of the 
conditions that may be shown by two of 
these have been presented. It is not advis- 
able to depend upon any one method alone, 
but were it necessary to do so, my choice 
would be the roentgenoscopic. It is highly 


Fic. 13. The two upper films show a definite ulcer 
crater on the margin of the duodenal cap just be- 
yond the pylorus. The lower films made with 
localized pressure over the first portion of the 
duodenum show a crater. This patient had pre- 
viously suffered from symptoms indicative of a 
duodenal ulcer but had been free of such symp- 
toms for some time previous to this examination. 
A laparotomy was done a few days later because 
of pathology in the lower abdomen. What ap- 
peared to be a definite ulcer crater in the first 
portion of the duodenum was found and the lesion 
was excised. Microscopic examination of the ex- 
cised specimen showed the mucosa to be intact. 
A crater was present but it was obviously due to 
destruction of the submucosal structures resulting 
from previous ulceration in which complete heal- 
ing had taken place. Photomicrographs of this 
ulcer are shown in Figures 16 and 17. 


Fic. 14. Serial mucosal relief films of the first portion of the duodenum il!us- 
trating what was classified as a duodenitis. The mucosal folds of the duodenal 
cap are hypertrophic in appearance and irregular in outline but nothing 
characteristic of an ulcer crater can be seen nor were changes characteristic 
of an ulcer noted during the roentgenoscopic examination. 


Fic. 15. Serial films of the sigmoid made with local- 
ized pressure over the bowel showing a carcinoma 
of the sigmoid. This lesion could not be demon- 
strated except with pressure over the sigmoid. It 
was found during the roentgenoscopic examination 
when pressure by the examiner’s hand was made 
over this region. The lesion interfered surprisingly 
little with the passage of material through this 
area. 


accurate in the hands of an experienced 
examiner and by it one should be able to 
detect all or almost all of the lesions that 
can be demonstrated in films. 

The serial type of examination, as I use 
it, is a decided aid in my work. Localized 
pressure over most parts of the gastroin- 
testinal tract is easily secured and excel- 
lent films can be made. One appreciates 
this method most when dealing with very 
sick hospital patients who cannot be exam- 
ined in the upright position and who should 
be moved as little as possible. 

The mucosal relief method unquestion- 
ably has a definite place in the gastroin- 
testinal examination. It is my opinion, 
however, that the so-called spot films are 
neither necessary nor desirable for routine 
use in all cases, but should be employed 
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when the roentgenoscopic findings or the 
patient’s history indicate that they are 
desirable. They are of great aid in deter- 
mining the presence or absence of the niche 
in peptic ulcers and also aid in differentiat- 
ing benign from malignant lesions. 

Large institutions can afford apparatus 
especially designed for the so-called mu- 
cosal relief type examinations but the pri- 
vate roentgenologist and the examiner in 
the small institution will demand appara- 
tus that can be used in conjunction with 
that already available. If such apparatus is 
not made available by the equipment com- 
panies, this should not preclude its use, for 
any good mechanic and electrician can pre- 
pare apparatus that will adequately an- 
swer the examiner’s needs. Experience has 
shown the desirability of having the switch 
which changes the setting from the roent- 
genoscopic to the roentgenographic made 
separate from the serial apparatus since 
one finds increasing use for it in many kinds 
of examinations aside from those where the 
film tunnel is used. 

As has been previously stated, in indi- 
viduals with peptic ulcer one of the major 
purposes of each examination discussed 
has been the demonstration of the so-called 
niche. The niche in an ulcer of the stomach 
is certainly indicative of activity and the 
various stages of healing or of the exten- 


Fic. 16. Magnification 3 diameters. A cross section 
of the ulcer illustrated in Figure 13 showing the 
notch in the mucosa produced by the ulceration. 


The ulcer bed is healed. 
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sion of the ulcer can readily be shown. A 
possible exception to this statement is in 
the type of gastric ulcer that is located well 
away from the curvature in the posterior 
wall. Some of these ulcers are large but 
have exceedingly shallow craters and in 
these it is difficult or impossible to show 
an actual niche. Mucosal relief films may 
show distortion of the mucosal folds in the 
region of such an ulcer. 

In ulcers of the duodenal cap the niche 
has been considered by most examiners as 
unquestionable evidence of activity, yet 
such did not prove to be the case in the one 
described under Figure 13. There can be 
no question that the niche was shown first 
in profile in serial films and then repeatedly 
in so-called mucosal relief spot films. How- 
ever, the patient did not have the symp- 
toms of a duodenal ulcer at the time of my 
examination and a careful microscopic ex- 
amination of several sections extending 
through the crater and well beyond it 
showed the ulcer to be healed. This exami- 
nation was made by Dr. A. J. Miller, pro- 
fessor of pathology in the University of 
Louisville Medical School. Photcm‘cro- 
graphs made by him are shown in Figures 
16 and 17, together with a brief description 
of the microscopic findings. 

The findings in this case interested me 
particularly for, although the niche could 
readily be seen on the margin of the cap, 
no associated deformity was present. I have 
always considered the degree of deformity, 
except in posterior wall duodenal ulcers, to 
be a valuable index of the activity of the 
ulcer, for the degree of deformity has usu- 
ally paralleled the patient’s clinical symp- 
toms. The total absence of any deformity 
in so many posterior wall duodenal ulcers 
is also of interest. One major anatomical 
difference in this portion of the cap from 
other portions is the fact that it is not sur- 
rounded by the peritoneum but is intim- 
ately fixed directly to the posterior abdom- 
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Fic. 17. Magnification 1,000 diameters. Sections 
taken through the bed of the ulcer illustrated in 
Figures 13 and 16 showing the epithelial covering. 
There are no glands in the mucosa for none were 
re-formed in the healing process. The mucosa 
muscularis was eroded and not replaced. The 
glands of Brunner can be seen in the lower part 
of the illustration. 


inal wall. It would seem that this intimate 

attachment might well interfere with mus- 

cular contraction in the so-called “bare 
area’”’ and thus account in part at least for 
the difference in reaction to ulceration. 

Only time will determine the value of 
the examinations above considered, but it 
would seem that each will find a definite 
place in the hands of the careful roentgen- 
ologist. 
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Fic. 15. Serial films of the sigmoid made with local- 
ized pressure over the bowel showing a carcinoma 
of the sigmoid. This lesion could not be demon- 
strated except with pressure over the sigmoid. It 
was found during the roentgenoscopic examination 
when pressure by the examiner’s hand was made 
over this region. The lesion interfered surprisingly 
little with the passage of material through this 
area, 


accurate in the hands of an experienced 
examiner and by it one should be able to 
detect all or almost all of the lesions that 
can be demonstrated in films. 

The serial type of examination, as I use 
it, is a decided aid in my work. Localized 
pressure over most parts of the gastroin- 
testinal tract is easily secured and excel- 
lent films can be made. One appreciates 
this method most when dealing with very 
sick hospital patients who cannot be exam- 
ined in the upright position and who should 
be moved as little as possible. 

The mucosal relief method unquestion- 
ably has a definite place in the gastroin- 
testinal examination. It is my opinion, 
however, that the so-called spot films are 
neither necessary nor desirable for routine 
use in all cases, but should be employed 
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when the roentgenoscopic findings or the 
patient’s history indicate that they are 
desirable. They are of great aid in deter- 
mining the presence or absence of the niche 
in peptic ulcers and also aid in differentiat- 
ing benign from malignant lesions. 

Large institutions can afford apparatus 
especially designed for the so-called mu- 
cosal relief type examinations but the pri- 
vate roentgenologist and the examiner in 
the small institution will demand appara- 
tus that can be used in conjunction with 
that already available. If such apparatus is 
not made available by the equipment com- 
panies, this should not preclude its use, for 
any good mechanic and electrician can pre- 
pare apparatus that will adequately an- 
swer the examiner’s needs. Experience has 
shown the desirability of having the switch 
which changes the setting from the roent- 
genoscopic to the roentgenographic made 
separate from the serial apparatus since 
one finds increasing use for it in many kinds 
of examinations aside from those where the 
film tunnel is used. 

As has been previously stated, in indi- 
viduals with peptic ulcer one of the major 
purposes of each examination discussed 
has been the demonstration of the so-called 
niche. The niche in an ulcer of the stomach 
is certainly indicative of activity and the 
various stages of healing or of the exten- 


Fic. 16. Magnification 3 diameters. A cross section 
of the ulcer illustrated in Figure 13 showing the 
notch in the mucosa produced by the ulceration. 
The ulcer bed is healed. 
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sion of the ulcer can readily be shown. A 
possible exception to this statement is in 
the type of gastric ulcer that is located well 
away from the curvature in the posterior 
wall. Some of these ulcers are large but 
have exceedingly shallow craters and in 
these it is difficult or impossible to show 
an actual niche. Mucosal relief films may 
show distortion of the mucosal folds in the 
region of such an ulcer. 

In ulcers of the duodenal cap the niche 
has been considered by most examiners as 
unquestionable evidence of activity, yet 
such did not prove to be the case in the one 
described under Figure 13. There can be 
no question that the niche was shown first 
in profile in serial films and then repeatedly 
in so-called mucosal relief spot films. How- 
ever, the patient did not have the symp- 
toms of a duodenal ulcer at the time of my 
examination and a ¢areful microscopic ex- 
amination of several sections extending 
through the crater and well beyond it 
showed the ulcer to be healed. This exami- 
nation was made by Dr. A. J. Miller, pro- 
fessor of pathology in the University of 
Louisville Medical School. Photcm‘cro- 
graphs made by him are shown in Figures 
16 and 17, together with a brief description 
of the microscopic findings. 

The findings in this case interested me 
particularly for, although the niche could 
readily be seen on the margin of the cap, 
no associated deformity was present. I have 
always considered the degree of deformity, 
except in posterior wall duodenal ulcers, to 
be a valuable index of the activity of the 
ulcer, for the degree of deformity has usu- 
ally paralleled the patient’s clinical symp- 
toms. The total absence of any deformity 
in so many posterior wall duodenal ulcers 
is also of interest. One major anatomical 
difference in this portion of the cap from 
other portions is the fact that it is not sur- 
rounded by the peritoneum but is intim- 
ately fixed directly to the posterior abdom- 
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Fic. 17. 


Magnification 1,000 diameters. Sections 
taken through the bed of the ulcer illustrated in 
Figures 13 and 16 showing the epithelial covering. 
There are no glands in the mucosa for none were 
re-formed in the healing process. The mucosa 
muscularis was eroded and not replaced. The 
glands of Brunner can be seen in the lower part 
of the illustration. 


inal wall. It would seem that this intimate 

attachment might well interfere with mus- 

cular contraction in the so-called “‘bare 
area’ and thus account in part at least for 
the difference in reaction to ulceration. 

Only time will determine the value of 
the examinations above considered, but it 
would seem that each will find a definite 
place in the hands of the careful roentgen- 
ologist. 
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ROENTGEN TREATMENT OF INFECTION 
FROM HUMAN BITE* 


By R. MANGES SMITH, M.D., and WILLIS F. MANGES#, M.D. 


PHILADELPHIA, PENNSYLVANIA 


| Bien JN examining the literature we were 
amazed at the paucity of cases of 
human bite reported. Certainly there have 
been not more than 75 fully recorded. 
Bates! mentions in his article that he has 
treated over 100 cases with electrocauteri- 
zation since 1925, but the cases are not 
analyzed or reported in detail. In a discus- 
sion of the treatment, the use of roentgen 
radiation is not mentioned. This method of 
therapy has been employed by us in 9 
cases. It offers a simple method of treat- 
ment which will not interfere with surgical 
therapy commonly used, when necessary. 

This type of injury is quite common 
and usually involves the dorsum of the 
hand close to the metacarpophalangeal 
joint. Unfortunately, it is often regarded 
as trivial by patients. Frequently they 
will not admit the source of injury and the 
physician is not apt to recognize the seri- 
ousness of the nature of the wound. This 
possibility must be remembered con- 
stantly. 

In the present series there was no bone 
or joint involvement. This is not the usual 
course of events. In the series reported by 
Mason and Koch‘* 10 of the 13 cases showed 
this type of involvement, and in Flick’s* 
series of spirochetal infections of the hand, 
the bone or joint was involved in 5 of his 
6 cases. Death resulted in one of his cases, 
one lost a hand by amputation, and an- 
other lost a finger. Hennessy and Fletcher’® 
stressed the widespread destruction of tis- 
sue in this type of infection. We are fortu- 
nate in being able to state that none of our 
cases was in a precarious condition at any 
time during the treatment. 

Flick,’ Mason and Koch*® and Bates! all 
found that patients with this type of in- 
jury under the usual management are in- 


capacitated for weeks and months. Hos- 
pitalization averages from forty-five to 
fifty-four days. The injury results in per- 
manently damaged joints, loss of a part, 
or even death, in too many instances. 
Cases which we treated early all had a 
short convalescent period. In only one 
case (Case vil) was convalescence pro- 
longed and treatment was not started in 
this case until ten weeks after injury. This 
was the only one in which cauterization, 
as advocated by Bates, was employed. 

The Treponema vincenti, which is called 
by a number of other names, is an anaer- 
obic organism difficult to grow in cultures. 
Material from wounds caused by human 
bite should be studied carefully in fresh 
smears in order to find the organisms. 
Faust? mentioned that experiments carried 
out at Stanford University showed that 
when nutrient fluids are exposed to roent- 
gen rays small amounts of hydrogen per- 
oxide are produced. It is possible that the 
hydrogen peroxide produced in this man- 
ner has an effect on the Treponema vincenti 
similar to that on the organisms causing 
gas gangrene. 

We treat the part affected, using a large 
area, with superficial irradiation—135 kv., 
5 ma., 4 mm. aluminum filtration, at a dis- 
tance of 12 inches. Each dose is between 
50 and 100 r (measured in air). The fre- 
quency of dosage is determined by the 
patient’s general condition and his reaction 
to the treatments. In some instances, the 
treatment has been daily and in others it 
has been at weekly intervals. 

Relief from pain is usually prompt, in 
from six to twenty-four hours. The swelling 
subsides more slowly. The lymphangitis 
and lymphadenitis, when present, respond 
fairly rapidly. In the majority of instances 


* Read at the Thirty-seventh Annual Meeting, American Rcentgen Ray Society, Cleveland, Ohio, Sept. 2g-Oct. 2, 1936. 
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Fic. 1. Case 1. Photograph taken about nine hours after the accident. Note marked swelling. 


Fic. 2. Case 1. Tooth fragment imbedded against dorsal aspect of head of fifth metacarpal. 
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Fic. 3. Case 1. Roentgen treatment given before ad- 


mission. Note temperature dropped suddenly and 
remained normal. 


the convalescent period lasts from one to 
two weeks. The temperature falls usually 
by crisis or steeply by lysis. 
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We have treated 9 cases, all of which ex- 
cept one were in males. One of the cases 
was that of a negro. Their ages ranged from 
thirteen months to thirty-four years. The 
right hand was affected in ¢§ cases, the left 
in 3 cases, and the lip in one. Unfortu- 
nately, the discharge from only one of the 
cases (Case vil) was studied bacteriologi- 
cally. In that one, the typical Bacillus 
fusiformis, in association with other organ- 
isms, was found. 


REPORT OF CASES 


Case 1. R. McL., male, aged twenty-five, 
senior medical student. He struck his room- 
mate in the mouth with his clenched right fist, 
knocking out one of his incisor teeth. The 
wound produced on the dorsum of his hand in 
the region of the fifth metacarpophalangeal 
joint bled profusely. He was given emergency 
treatment by the Resident in the Accident 
Ward. An innocent history was given and the 
wound treated as an ordinary injury. It was 
closed with a horse-hair suture. The following 
morning the hand was markedly swollen and 
quite painful (Fig. 1). Lymphangitis and axil- 
lary lymphadenitis were present. He was fever- 
ish and experienced a general malaise. One 
hundred roentgens superficial irradiation was 


Fic. 4. Case 1. Photograph taken on discharge. Incision made to remove dental fragment. 
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given over the dorsum of the hand immediately. 
Subsequently a roentgenogram was taken. It 
revealed the presence of a tooth fragment lying 
close to the head of the fifth metacarpal bone 
(Fig. 2). 

In six hours the pain had entirely disap- 
peared, the lymphangitis was fading, and the 
enlarged axillary nodes were smaller and not 
tender. The tooth fragment was removed surgi- 
cally that night. His temperature (Fig. 3) be- 
came normal and his recovery was uncompli- 
cated. He was discharged from the hospital in 
six days (Fig. 4). The bones and joints were 
not affected. 


Case 1. N. R., male, aged twenty-six, intern. 
Patient struck an individual with his left fist, 


producing a small laceration on the dorsum of 


his left hand near the third metacarpophalan- 
geal joint. He applied iodine and a small gauze 
dressing. Thirty-six hours later his hand was 
painful and slightly swollen. He was given 
superficial irradiation with 75 r. The following 
day the hand was still swollen but not painful 
and the dose of roentgen radiation was re- 
peated. The swelling disappeared in twenty- 
four hours and the wound healed normally. 
Except for carrying the hand in a sling for four 
days, the patient was not incapacitated. 


Case 11. E. S., male, aged forty-nine, den- 
tist. While working in a patient’s mouth on 
February 21 he cut his thumb. No antiseptics 
were applied. The next day the finger felt all 
right. Two days after injury the wounded area 
felt sore and iodine was applied. He consulted 
his physician that night because he thought he 
was contracting “‘la grippe.’’ He experienced a 
general malaise. The next day his thumb, hand 
and wrist were swollen, red and quite painful. 
The axillary nodes were painful also. One 
hundred roentgens superficial irradiation was 
given over the hand and wrist. The hand was 
incised at the base of the ring finger and a few 
drops of pus evacuated later that day. His 
temperature approached normal (Fig. 5). Three 
days later he felt better generally but the axil- 
lary nodes were still painful. Another small 
dose, 75 r, was given over the axilla. General 
condition was much better the next day. His 
arm and hand showed improvement. Four days 
later the drain was removed. Improvement 
continued and the patient was discharged one 
week later. Neither the bone nor the joint 
showed evidence of involvement. 
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Fic. 5. Case 111. First treatment given over hand and 
wrist. Second treatment given over axillary nodes. 
Note temperature response to irradiation. 


Case Iv. T. B., male, aged thirty-four, police- 
man. On October 28 he struck a prisoner, who 
was resisting arrest, in the mouth with his fist. 
He had a laceration on the dorsum of his right 
hand between the heads of the third and fourth 
metacarpals. He did not apply for treatment 
until October 31, at which time his hand was 
swollen and quite painful. There was a lym- 
phangitis and lymphadenitis at that time. The 
right hand was given superficial irradiation 
with 75 r. The pain became less in twenty-four 
hours. The treatment was repeated on Novem- 
ber 2, 4 and 6. During that time he had no pain 
and the swelling gradually disappeared. The 
lymphangitis was entirely gone in forty-eight 
hours. The adenitis had disappeared at the 
time of the third treatment. There was no bone 
involvement. The patient was not incapaci- 
tated and did not have to go on sick leave. 


Case v. D. R., male, aged thirty-one, police- 
man. A prisoner bit him on the lateral aspect of 
his left hand. He applied immediately for treat- 
ment. He had two small wounds on the dorsum 
and two corresponding ones on the palmar sur- 
faces of his hand. He was given 75 r, superficial 
irradiation, on the dorsum of din hand and a 
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similar dose on the palmar aspect, on successive 
days. The wounds healed without any diffi- 
culty. We believe that treatment applied soon 
after the injury will expedite recovery. 


Case vi. D. R., male, aged thirty-one, police- 
man (same patient as Case v). One week follow- 
ing his previous accident, he had occasion to 
hit a prisoner who was resisting arrest. This 
time he suffered a laceration on the dorsum of 
the hand over the third metacarpophalangeal 
joint. Again he was treated within six hours of 
the time of injury. He was given 75 r, super- 
ficial irradiation. The wound required no fur- 
ther treatment. The bone was not injured in 
either instance. 


Case vil. R. W., aged thirty, negro, male, 
chauffeur. Patient gave a history of having 
fallen from an automobile and tearing his 
thumb on August 5, 1935. Later he admitted 
that his wife had bitten him during a domestic 
altercation. 

On admission, six days following the injury, 
his right hand, wrist and forearm were mark- 
edly swollen and quite painful. The axillary 
glands were enlarged and tender. He was 
treated surgically—the thumb was incised and 
drained. The wound closed and his symptoms 
persisted. Two weeks later the thumb was 
again incised and cauterized with the electric 
cautery. The swelling in the hand and forearm 
gradually disappeared and he was discharged 
from the hospital about five weeks after the 
time of injury. 

On discharge, the wound was still draining 
a thick, brownish, foul-smelling pus. He was 
treated in the Out-Patient Department for five 
weeks without any alleviation of his symptoms. 
Roentgenograms showed a demineralization of 
the bones of the hand but no actual bone or 
joint destruction. Cultures from the wound 
showed the presence of Staphylococcus albus, 
Staphylococcus aureus haemolyticus, and the 
typical Bacillus fusiformis. 

He was referred to us for treatment on Oc- 
tober 10, two months after his injury, and was 
given 75 r, superficial irradiation, over the right 
hand. At that time the hand was slightly swol- 
len and painful. There was limited motion of 
the thumb, and a profuse, foul-smelling dis- 
charge from the wound. On October 15 the 
discharge had decreased and the pain had dis- 
appeared. The treatment was repeated that 
day and again on October 18 and 25, November 
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1 and 8. The discharge gradually became thin- 
ner and cleaner. It finally ceased entirely be- 
tween November 1 and 8. He regained full 
motion of his thumb and was able to resume his 
duties as a chauffeur. 

Case vill. A. R., male, aged thirteen months. 
Patient bit his lower lip several days prior to 
admission. The lip swelled to four times its 
normal size within twelve hours of injury. The 
lip showed a small laceration, was swollen and 
tender. The child received 75 r, superficial 
irradiation, to the lower lip. Twelve hours later 
the child was less irritable. The wound grad- 
ually cleared up spontaneously. No surgical 
incision was necessary. 

Case 1x. E. R., female, aged thirty-four, 
housewife, mother of Case vit. Her child bit 
her right index finger about twenty-four hours 
prior to admission. At that time the child had 
a badly infected lip. The skin of the finger 
showed an abrasion. It was quite definitely 
swollen and painful. Seventy-five roentgens, 
superficial irradiation, was applied locally. The 
pain disappeared in three hours, and the swell- 
ing disappeared in about thirty-six hours. The 
infection cleared up without any further form 
of treatment. 

CONCLUSIONS 

1. Infections resulting from human bites 
are apt to be serious. 

2. The organism from such infections is 
dificult to grow in cultures. It should be 
sought for in fresh specimens of pus taken 
from the wound. 

3. The infection is hard to clear up be- 
cause of its nature, the low resistance of the 
fascia, tendons and bone, and because the 
entrance wound is small. 

4. Convalescence is slow. Average period 
of hospitalization is from forty-five to 
fifty-four days. 

5. From an analysis of our cases, it seems 
reasonable to assume that the course of the 
disease is shortened by irradiation. Cer- 
tainly, the comfort of the patient and the 
economic saving effected in shortening con- 
valescence justify roentgen therapy. 

6. The lesion is treated early in the 
course of the infection, when possible. 
Chronicity is no contraindication to this 
form of therapy. 


The irradiation is superficial, small 
doses being used. The treatment can be 
repeated in twenty-four to forty-eight 
hours, if necessary. 

8. In this small group of cases, 
sults have been uniformly good.* 


our re- 


REFERENCES 
1. Bares, W. Electrocauterization in treatment of 
human bites. 4nn. Surg., 1931, 9}, 641-644. 
2. Faust, J. J. Report on x-ray treatments in gas 


* For discussion see page 729 


Roentgen Treatment of Infection from Human Bite 


6. 


gangrene cases. Radiology, 1934, 22, 105-106. 
Fick, J. B. Gangrenous infection of the hand and 


forearm following human-bite. dun. Surg., 
1929, 9O, 450. 
KFiick, J. B. Spirochaetal (treponema vincenti) 


infections of the hand. Ann. 
118-126. 

Hennessy, P. H., and FLercuer, W. Infection 
with organisms of Vincent’s angina following 
man-bite. Lancet, 1920, 2, 128. 

Mason, M. L., and Kocn, S. L. Human bite in- 
fections of hand, with study of routes of exten- 
sion of infection from dorsum of hand. 
Gynec. Obst 


Surg., 1932, 96, 


127 


Surg., 


1930, 57, 591-625. 


4. 
CSRS 


NoveMBER, 1937 


REVIEW OF LITERATURE ON EXPERIMENTAL 
ROENTGEN THERAPY* 


By WILLIS F. MANGES,f M.D., and R. MANGES SMITH, M.D. 


PHILADELPHIA, PENNSYLVANIA 


UR main effort has been to find from 

the literature on research work the 
manner in which the roentgen rays benefit 
infections and inflammations. Most of the 
research work has been done in foreign 
countries and this naturally has made our 
task difficult because we have had to rely 
largely on the help of one, Dr. M. M. Lie- 
ber, who does research work, but is not a 
radiologist, to furnish us abstracts of most 
of the foreign articles. For this reason, we 
cannot claim that we have made a full or 
even a completely accurate survey of these 
articles. 

Most of the experimental studies have 
been made on small animals, such as mice, 
rats, guinea pigs and rabbits. We have 
found only a very few that have used ani- 
mals as large as dogs. In the vast majority 
of instances the entire animal was ex- 
posed. The amount of radiation given has 
usually been extremely high as compared 
to the doses we give in the actual treat- 
ment of infections and inflammations, so 
that one must necessarily question some of 
the conclusions. Many of the workers 
have given the radiation either before the 
induction of infection or inflammation or 
before the process has had time to develop. 

It seems to be fairly well established, 
however, that the lower animals tolerate 
higher doses than humans. For instance, 
Lusztig™ states that animals tolerate up 
to 10 S.E.D. without harmful effect. Mischt- 
schenko and his coworkers* conclude that 
the optimal doses for inflammatory proc- 
esses are 80 per cent s.£.D. for rabbits, 60 
per cent for guinea pigs and 20~—3o per cent 
for humans. Then, too, there are a number 
of contradictory findings due, probably, as 
Leidenfrost’ believed, to the fact that in 
certain experiments much stronger doses 
were used.° 


Many of the authors have approached 
the subject by way of a study of the radia- 
tion effect on the blood, the blood-forming 
organs and antibodies produced by the 
blood, and the effect of radiation on speci- 
fic immune bodies. There is rather definite 
agreement that the lymphocytes and re- 
ticulo-endothelial cells are most easily de- 
stroyed by radiation and that the poly- 
morphonuclear cells are most resistant to 
radiation, and naturally radiation even in 
heavy dosage over small areas of non- 
blood-forming organs has little effect, 
whereas total irradiation or irradiation 
over the important blood-forming organs 
has marked effect. There is, too, pretty 
general agreement that irradiation has 
little or no effect on antibody formation in 
any but massive doses if radiation is given 
after the process of formation is estab- 
lished. Frankel® found that even after le- 
thal doses of roentgen rays to guinea pigs 
and after practically all leukocytes were 
absent from the blood, there was no change 
in the complement titer. 

Frankel and Schillig'® proved that large 
doses (10 s.E.D.) before infection produced 
injury to the agglutinin apparatus, but ir- 
radiation after infection (typhoid bacillus) 
when agglutinin formation is already under 
way had no harmful effect on this appara- 
tus. Frei and Adler'* drew similar conclu- 
sions. 

Murphy and Sturm” in 1925 concluded 
that lymphoid structures are the source of 
the antibodies such as precipitins, bacterial 
agglutinins and protective antibodies, be- 
cause roentgen rays in quantities sufficient 
to damage the lymphoid structures retard 
the production of these antibodies, whereas 
dry heat sufficient to stimulate the lym- 
phoid structures stimulates the production 
of the antibodies. They gave the radiation 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 2g-Oct. 2, 1936. 
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before and during the immunizing process. 
Paulin,” in the same year, giving the radia- 
tion in varying doses and at various times 
after immunization, found that even larger 
doses of radiation did not interfere with 
antibody formation, but augmented the 
process, while small doses had no effect. 
This emphasizes again the question as to 
the time when irradiation is favorable. 
There seems no doubt as to the point that 
radiation in large doses before infection or 
immunization is destructive, but definitely 
not harmful after these conditions are es- 
tablished. 

Petersen and Saelhof'® deter- 
mined that moderate doses of radiation 
stimulate a mobilization of various serum 
enzymes, while large doses lessen this proc- 
ess. This varied with the different organs 
irradiated. It is interesting to note that 
Edsall and Pemberton in 1907 (cited by 
Manges“) expressed the belief that the 
beneficial effect of roentgen rays in unre- 
solved pneumonia was due to acceleration 
of the action of ferments that were neces- 
sary to digest the exudate. 

The effect of irradiation on local aseptic 
inammation has been studied by a few 
workers. Mittermaier®’ produced local in- 
fammation by the injection of diphtheria 
toxin into the skin on the backs of guinea 
pigs. Twenty-four hours later some were 
irradiated, others served as controls. In the 
irradiated animal, the lesions healed with- 
out necrosis in six days. Necrosis developed 
in the controls after six days. 

There is some difference of opinion with 
regard to the influence of irradiation on 
phagocytosis. There is reason to believe 
that under favorable treatment conditions 
the process is increased considerably. The 
most interesting group of studies was that 
in which pyogenic bacteria were injected 
subcutaneously and the effect of irradia- 
tion noted. Schaefer,?* in 1927, Spinelli 
and Talia,*’ in 1931, Proto,*® in 1933, and 
Mischtschenko ef a/,* in 1935, all experi- 
menting with Staphylococcus aureus in- 
fections, obtained excellent results with 
moderate doses of roentgen rays. 
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The conclusions of Mischtschenko and 
his coworkers offer the best explanation 
and are worth repeating here: 


1. In roentgen therapy of acute inflamma- 
tory processes, several factors are of impor- 
tance: the quality of radiant energy, the correct 
dosage, and time of irradiation. Optimum doses 
for inflammatory foci are 80 per cent s.E.D. for 
rabbits, 60 per cent for guinea pigs, 20-30 per 
cent for humans. The beginning stage requires 
higher dosages, whereas the healing stage re- 
quires weak dosages, intensive radiation during 
the regenerative stage being only detrimental. 

2. Morphologic examination of the blood and 
the local cell reactions in the tissues of acute 
inflammation show that irradiation produces 
an increase in destruction of leukocytes, an in- 
crease of phagocytosis and of the histiocytic 
reaction. These correspond to the clinical course 
whereby the inflammatory focus becomes 
smaller and the recovery period is considerably 
shortened. Very high doses cause a break in the 
defense barriers, a further spread of the in- 
flammation, the development of phlegmons and 
finally generalized spread and sepsis. 

3. Irradiation calls forth nonspecific anti- 
bodies in the blood. 

4. Roentgen rays influence colloids so that 
there is a lowering of osmotic pressure, a lessen- 
ing of exudation and of wandering cells, and a 
conversion of surface tension. 

s. Amino acids in inflammatory foci are in- 
creased by irradiation and, parallel with this, 
there is an increase in trypsin. In irradiated 
inflammatory areas, there is an increased con- 
tent of total protein, especially of its globulin 
fraction. The variations depend upon the de- 
gree of hyperemia in the tissues. Pepsin is not 
demonstrable. 

6. Investigation of the vascular reaction of 
inflamed tissues (rabbit’s ear) under the in- 
fluence of varying doses of roentgen rays given 
for fifteen to sixty minutes showed no evidence 
of direct irradiation effect on the blood vessels. 

7. The pain-relieving action of roentgen rays 
in inflammation is due to the influence of stored 
protein-split products and lipoids on the nerve 
endings, by lessening the tension and edema, 
transforming the tissue juices obtained from 
the colloids and solution of the crystalloids. 
Irradiation causes, therefore, an interruption 
in the pathways of the pain reflex. 


Our conviction at this time is that the 
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inical data are of much greater impor- 


tance to us than the experimental data. 
Certainly, excellent results in actual infec- 
tions have included a much greater variety 
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bacteria, as well as a greater variety of 
pes of lesions. 
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DISCUSSION OF PAPERS BY DRS, 
MANGES AND SMITH 


Dr. Frep M. Hopces, Richmond, Va. Dr. 
Manges has certainly made a definite contri- 
bution to the treatment of infections following 
the human bite. We have seen only two cases 
of this type, both in negroes. One was a bite 
on the thumb during a fight and another a bite 
on the ear. Both had very severe infections and 
were treated with roentgen therapy in about 
the dosage that Dr. Manges described. After 
rather stormy courses they recovered, the 
thumb case with ankylosis of the distal joint 
of the thumb. 

These infections following the human bite 
seem to be rather serious in a large majority of 
cases. On account of the fact that Dr. Manges 
has covered this field of infection caused by the 
human bite very thoroughly, and also since 
there seems to be a great deal of interest at the 
present time in the treatment of infections with 
the roentgen ray, I was asked to discuss briefly 
the different techniques which have been neces- 
sary, at least in our experience, for the best 
results in some other infections. 

In the large majority of infections from 75 
100 r unfiltered low voltage rays are preferable 
and are all that is necessary. 

In some other infections much larger doses 
of unfiltered or filtered rays have been essential 
for the best results. 

In granuloma, both the telangiectatic and 
ordinary varieties, from 800 to 1,000 r un- 
filtered rays have always given good results. 
The smaller doses have been insufficient. 

In chronic recurring parotitis, with or with- 
out a draining sinus, from 200 to 300 r filtered 
rays using around 125-130 kv. and 4-6 mm. 
aluminum has given much better results than 
the smaller doses. 

In Mikulicz’ disease even larger doses are 
preferable. 

In chronic furunculosis, where the main ob- 
ject is to abort newly forming furuncles, fairly 
heavy doses of filtered rays have in our ex- 
perience given much better results. 

In the roentgen therapy of infections the 
large majority of cases respond best to small 
doses of unfiltered, low voltage rays, but the 
type and amount of radiation to be used will 
vary greatly in some of the conditions in which 
it is extremely valuable. 
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TREATMENT OF EPITHELIOMAS OF THE 
NASOLABIAL FOLD* 


By ORVILLE N. MELAND, M.D. 


LOS ANGELES, CALIFORNIA 


N DISCUSSING epitheliomas of the 
nasolabial fold, I realize that I am limit- 
ing myself to a very small area of the face, 
but I do so because of the frequent failures 
in their permanent cure, and because of 
the facial deformities that take place after 


Median Nasal Process 


Fic. 1. Fetus 8 mm. (His). 


these failures. The original lesions are 
usually insignificant in appearance, they 
grow slowly, and remain localized for long 
periods of time—sometimes years. Histo- 
logically, the great majority are basal cell 
epithelicmas, though at times are seen 
squamous cell tumors, while some are a 
mixture of these two varieties. In our series 
of 43 cases, 29 were basal cell tumors, 2 
were squamous cell varieties, I was a mixed 
type, while in the others no biopsies were 
done. In this group, 23 had been treated 
previously, while 20 came to us with a 
primary lesion that had not been treated 
except by ointments. The recurrent group 


had been treated by roentgen rays, radium, 
fulguration, paste and surgery. 
Carcinoma in this region has a charac- 
teristic line of spread. It follows the lines 
of fusion laid down during embryological 
development. A review of the embryology 
of the fetus (Figs. 1 and 2) shows that the 
future face is made up of four processes: 
the median nasal, which helps form the 
bridge of the nose and the septum; the 
lateral nasal process which comes down, 
meeting part of the median process so as 
to enclose the nares, forming the lateral 
aspect of the nose and the alar cartilage; 
the maxillary process, which passes from 
the lateral aspect to form the cheek and 


Nasal Fossa 


Fic. 2. Fetus 13.7 mm. (His). 


the superior maxilla, which unites with the 
median process in forming the hard palate 
and the upper lip, and, finally, the man- 
dible, which meets the opposite mandible 
in the midline to form the lower jaw, en- 
closing the mouth. The line of fusion which 
exists between the lateral nasal process and 
the maxilla is known as the naso-optic 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N. J., June 7-8, 1937. 
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furrow, as it runs from the inner canthus 
of the eye to the region of the alar cartilage 
and sometimes into the mouth if a cleft 
palate is present. When a carcinoma begins 
at the alar margin of the nose, its line of 
spread is a'ong these lines of embryonic 
fusion, which represent the lines of least 
resistance. The growth dips down beside 
the alar cartilage so that its cells may ex- 
tend (1) into the nose along the floor of 
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Fic. 3. Our method of treatment of the 
primary group. 


the nares and sometimes into the antrum; 
(2) up along the old naso-optic furrow, 
finally reaching the inner canthus of the 
eye; (3) into the upper lip extending into 
the mouth and hard palate with sinus for- 
mation. Late in the disease it may spread 
over the entire nose and destroy it. 

What are the causes of therapeutic fail- 
ure? Basal cell epitheliomas are sensitive 
to irradiation, but treatment must be ade- 
quate. While the lesion seen on the surface 
looks small and insignificant, its cells may 
be extending up along the various lines of 
fusion. It is obvious that a small amount 
of radiation over the visible lesion may 
result in primary healing, but is very fre- 
quently followed by recurrence because the 
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Kic. 4. Case 24. Recurrent basal cell epithelioma. 
Before treatment. 


Fic 5. Case 24. Five years later. Disease not 
controlled; spreading along lines of fusion. 
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Fic. 6. Case 27. Squamous cell epithelioma. 
On admission, before treatment. 


whole area involved was not treated or 
because the depth dose was insufficient. 
Though basal cell epitheliomas are sensi- 
tive to radiation, the residual cells in the 
re-treated case become more and more difh- 
cult to control, as they are enclosed in 
masses of connective tissue that finally 
break down from repeated treatment. In- 
fection and necrosis add impetus to the 
growth and a small lesion may become a 
large, sloughing, uncontrollable one. When 
treated surgically, usually the primary ex- 
cision is too limited; that is, very little of 
the alar cartilage is removed, nor is the 
excision carried high enough up along the 
lateral aspect of the nose or far enough 
down onto the upper lip. Those treated by 
fulguration recur because only the surface 
is attacked, leaving the cells in the depth 
undisturbed. 

How, then, should these epitheliomas be 
treated? Reference to Table 1 will show 
how we have treated these cases. The tech- 
nique has varied as the years have passed, 
which is mute evidence of the fact that no 
one method has been satisfactory. Irradi- 
ation, usually by radium, has been used 
more than electrosurgery, even where we 
felt it was at times the method of choice, 
because the majority of patients refused 
any surgical interference. At present we 
are advocating protracted, fractionated 
radium therapy, and we feel that under 
such a regimen the primary lesion may be 
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treated with a high degree of success, but 
in the recurrent or modified group, where 
there has been interference with the nutri- 
tion of the tissues from previous irradia- 
tion, surgery or fulguration—adequate ir- 
radiation, though it may be followed by 
eradication of the cancer, often results in 
necrosis because of cartilage and bone in- 
volvement. The technique we follow is as 
given below. 

I. Primary Group. Though these cases 
may heal with radium, filtered through 
gold or platinum, placed in contact with 
the lesion to give a dose of 250 or 400 
mg-hr., we do not recommend it. The ra- 
dium, in the form of needles containing 
from 1 to 2 mg. each, preferably filtered 
through 0.5 mm. of platinum, is placed on 
a piece of felt from 0.5 to 1.0 cm. thick. 
These needles are spread over an area 3 X4 
cm., which extends from the upper lip up 
on the side of the nose and alar cartilage 
and up along the naso-optic fold (see Fig. 
3). The treatment is fractionated and pro- 
tracted over six hours daily, until 2,000 
to 3,000 mg-hr. is given, representing a 
dose of from 175 to 350 mg-hr. per square 
centimeter, depending on the size of the 
lesion treated. Where the growth seems to 
show that it is invading the nares, one may 
insert a radium tube, filtered through 1 
mm. of gold, into the nose, giving 400 or 


Fic. 7. Case 27. After treatment. Present condition, 
1937, no evidence of carcinoma. 
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TABLE | 


Num 
ber — Lesion First Previous 
" Name and Pathology . Treatment Present Treatment* Present Coadition 
and Size and Type | Appeared 
ee Age Elsewhere 
I A.W M /? Basal cell 2xo0.5 cm I year Excision 2 days | 1924—T-1, 200 mg-hr 6mo. later recurrence in 
1924 epitheli ago ago prophylactic | scar. Refused further treat 
oma ment 
M.S F/8 None made} Recurrent ulcer ? Several radium | 1924—T-2, 1 cm. dist Some improvement; lost 
1924 3xX0.5 cm series Over a pe 1,500 mg-hr track of 
riod of years 1924—T-2, 2 cm. dist 
| 3,000 mg-hr 
1924—T-2 2 cm. dist 
2,000 mg-hr 
3)| J. R M/39 | None made} Primary ulcer ? Localapplications| 1925—T-1, 300 mg-hr 1937—Well 
192 1 cm. diameter 1929—T-1, 350 mg-hr 
with indurated 
edges 
{ C.N F/10 None made} Primary ulcer I year None 1925—T-1, 350 mg-hr Improved, but discontinued 
19 2x2cm ago | treatment; still has carci 
noma 
W.D M /45 Basal cell Primary ulcer 2 years Ointments 1925—T-1, 300 mg-hr 1933—Well, but developed 
19 epitheli Ixrcm ago 1925—T-1, 200 mg-hr a keloid in scar. Present 
oma 1930—T-1, 300 mg-hr condition O.K.—1937 
1931—T-1, 200 mg-hr 
1932—Had recurrence with 
cartilage involvement 
Electrocoagulation 
( G.D F/45 Basal cell Recurrent ulcer 6 months} Roentgen ther 1934—T-s, 1,850 mg-hr 1937—No evidence of any ’ 
1g2¢ epitheli Ixricm ago apy elsewhere 1935—T-2, 2,275 mg-hr new growth but has a 
oma | several treatments} 1935—T-2, 1,900 mg-hr trophic ulcer 0.5 cm., in 
| 1936—T-5, 1,750 mg-hr volving cartilage. Needs 
electrocoagulation 
7 J. 1 M/62 | None made} Recurrent ulcer | 20 years | Roentgen ther 1926—T-1, 250 mg-hr | Healed—Lost track of 
192¢ | IxX1r.5cm | ago | apy and ultravi 
olet 10 yr. ago 
| Roentgen ther 
apy 2 yr. ago 
8)| J. W M/so | Basal cell Recurrent ulcer 3 years 1. Roentgen radi- | 1926—T-2, 2 cm. dist 1928—Healed—Good con- 
1926 | epitheli never healed ago | ation 5,000 mg-hr. | dition. Not seen since 
| | oma } 2x2x3cm. | | 2. Radium 1927—T-2, 1 cm. dist. 
1,000 mg-hr. 
| 1927—T-2, 2 cm. dist 
3,000 mg-hr. 
9)| N.H M/ss | Basal cell Recurrent lump ? | Cauterized many | 1926—T-1, 225 mg-hr. 19290—Healed. Not seen 
1g2¢ | epitheli Ixricm times 1926—T-1, 250 mg-hr | since 
| oma 
C.5 | M/35 | Primary lump ? | None 1926—T-1, 250 mg-hr. | 1929—Healed. Not seen 
1926 | | | Ixrcm | | since 
II N.O. | F/84 Basal cell | Primary ulcer Many | Local applications | 1927—Elec trocoagulation 19290—Well at last exami 
1927 | epitheli | ating tumor years ago | and nation 
oma 6x5 cm, | | T-2, 1cm. dist. 
| | to base, 
} 2,800 mg-hr | 
12)| W.B M/6o0 | Basal cell | Recurrent ul- | 30 years | Small doses of | 1927—T-2, 0.5 cm. dist. 1931—Still active; cartilage 
1927 epitheli- | cer involving ago roentgen therapy 1,600 mg-hr involvement—ulcerating. 
oma the cartilage years ago 1929—T-2, 1 cm. dist. Advised electrocoagulation 
| 2x2cm 2,000 mg-hr. —refused 
} 1930—T-2, I cm. dist. 
1,200 mg-hr. 
| 1930—T-2, cm. dist. 


| 1,700 mg-hr 


| 
| 


Num 
ber 
and 


Year 


193 


193 


193 


Lesion 
Name | and Pathology od 
Size and Type 
Age 
D.H. M/s8 | Squamous Primary ulcer, 
| cell epithe- | cartilage in 
| lioma volved 
| | 
| 3;x4cm. 
| 
J.H F/45 ? Recurrent lump 
Ixicm 
H.R F /? ? Primary ulcer 
Ix1rcm. 
| 
H.R F /67 Basal cell | Primary ulcer, 
epitheli- | cartilage in- 
oma | volved 
| 
| 
| 
| 
H M/s3 Basal cell Recurrent ulcer 
| epitheli 2x2.5cm 
oma 
R. 1 F/? Basal cell Recurrent ulcer 
epitheli Ixicm 
oma 
M.M F /6 Basal cell Recurrent ulcer 
epitheli 3;x4cm 
oma 
| 
W F/62 | Basalcell | Primary ulcer 
epitheli 
oma 
E.W F/84 Basal cell Primary ulcer, 
| epitheli cartilage in 
oma volved 
2x 2.5 cm 
P.S F/57 ? Primary ulcer 
IX 1.5 cm 
W.1 M/so | Basal cell Recurrent ul 
epitheli | cerating mass 
| oma 6 xX 5 cm. ex 


tending into 
mouth 
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TABLE I (Continued 


First | 
Appeared | 
I year | 
ago 
| 
Many | 
| 
years ago | 
| 

> 


2 months 


ago 


Several 
Ww eek 5 } 


ago 


8 months 


ago 


Years ago 


Previous 
Treatment 


Elsew here 


Local applications 


1. Roentgen radi 
ation 
2. Radium 


Local applications | 


None 


Excision 6 years 


ago, elsewhere 


Cautery removal, 


elsewhere 


1. Excision 1 year 


ago 


2. Roentgen rays} 


and radium 


Acid application 


Ointments 


1. Plaster treat 
ment 
2. Coffey-Hum 


ber 


Present Treatment* 


1925 


1933 


1934 


1925 


1920 


1929 


1930 


1929 


1929 


1929 


1930 
1933 
1934 
1935 


1930 


1930 


1930 


1930 


1930 


1932 


1932 


T-2, 1 cm. dist 
2,500 mg-hr 

T-2, 1 cm. dist 
1,600 mg-hr 

T-1, 250 mg-hr. 
250 mg-hr 
T-1 200 mg-hr 

T-4, o.5 cm. dist 
500 mg-hr 

T-6, 30 mg-hr 
200 mg-hr 

T-2, I cm. dist 


1,000 mg-hr 
Electrodesiccation. 
T-1, into nose 

175 mg-hr 
Electrocoagulation 


T-s, 1 cm. dist 
2,000 mg-hr 
T-2, I cm. dist 


2,000 mg-hr. 


Electrocoagulation 


T-1, 300 mg-hr 
T-2, 1 cm. dist 
950 mg-hr 
L. V. X-ray 
T-2, 1cm. dist. | 
2,000 mg-hr | 
T-2, 1 cm. dist 
2,000 mg-hr 
T-1, 200 mg-hr 
T-s, 2 cm. dist 
6,000 mg-hr. 
T-4, I cm. dist 


1,500 mg-hr. 


T-4, cm. 


800 mg-hr. to 

palate | 

T-4, cm. 
800 mg-hr. to 


palate 


S V. X-ray. 
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Present Condition 


Extensive recurrence 


Re 


1929 


after primary healing 


fused electrocoagulation 


190290—Healed Not seen | 
since 

1930 Healed 

1932—Died from lesion 

Extensive destruction of 

lace 

1930—Well 

1930 Well 

Refused electro-surgery. 

Destruction of entire nose 

and eye. Died—1936 

1937—Well 

1934—Well 

193 Healed Lost track 

of 

Healed, then recurred. 1936 


Destruction of face. Re 
fused electrocoagulation in 


1931 for recurrence 
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TABLE 


First 


Appeared 


yn 


Size and Type 


Continued 


Previous 
l'reatment 


Elsewhere 


Present Treatment* 


Present Condition 


Basal cell Recurrent ul 10 years Electrodesicca 1931—T-2, 1 cm. dist Healed and then recurred 
epitheli cer, cartilage ago tion many times 2,000 mg-hr in the nose—sloughed along 
yma involved 1932—T-2 1 cm. dist naso-optic groove. Electro 
rxicn 1,200 mg-hr coagulation advised but re 
1932—T-4, 1 cm. dist fused because of decom 
1,800 mg-hr pensated heart. Was given 
19034 Coutard series of x-ray 
19035 elsewhere, but lesion still 
H. V. X-ray 
1936 ’ active and progressive 
Basal cell Recurrent ul ? Excision and ra 1931—T-4, 1 cm. dist 1932—Healed. Lost track 
epitheli cer ; cm dium ,500 mg-hr of 
oma diam 
idenoid 1931—T-4, 1 cm. dist 
cystic type 1,500 mg-hr 
1931—T-4, 1 cm. dist 
1,5 mg-hr 
Basal cell Primary ulcer ? None 1932—T-4, 1 cm. dist Healed. Died of heart le 
ind squa 2.5x3 cm mg-hr sion 1933 
mous cell 
mixed 
Squamous | Recurrent ul 5 years 1. Desiccation 1933—Supervoltage x-ray 1937—Healed. Opening in 
cell eipthe cerating tumor ago 2. Paste by chiro 1935——Electrocoagulation to antrum remaining 
lioma +X 5 cm., ex practor 
tending into 3. voltage 
antrum roentgen ther 
apy 
? Primary ulcer ? Ointment 1933—T1-3 300 mg-hr 1936—Healed 
Ix2cm 
Basal cell Recurrent ul- |10 years X-ray—small 1934—T-s, 1 cm. dist 1937—Sloughing ulcer due 
epitheli cer, cartilage ago doses for a long 1,500 mg-hr radionecrosis—cartilage ex 
yma involved time 1935—TI-s, 1 cm. dist posed. Advised electroco- 
3;x4cm 1,500 mg-hr. agulation—Refused 
1936—T-s, 1 cm. dist 
1,200 mg-hr 
1936—T-s, 1 cm. dist 
2,000 mg-hr 
Primary ulcer 1} years Ointments 1934—T-1, 250 mg-hr 1936—Well 
5xo.5 cm ago 
Basal cell Recurrent ul 4 years Electric needle 1934—T-4, 5 cm. dist 1937—Well. No deformity 
epitheli cer 1X 1.5 cm ago treatments 1,000 mg-hr 
yma 1935 T-3, contact 
350 mg-hr 
1935—Electrocoagulation 
Basal cell Primary ulcer 15 years Ointments 1934—T-s, 1 cm. dist 1936—Well 
epitheli >x3cm ago 1,600 mg-hr 
oma 
Basal cell Recurrent ul | 2 months; Desiccation 2 1935—T-3, contact 193s—Healed. Not seen 
epitheli cer 0.5 cm. di ago times 250 mg-hr since 
oma am 
Basal cell Recurrent ul 13 years 1. Radium 4 yr 1935—T-5s, I cm. dist 1937—Healed; some de 
epithel! cerating lesion ago ago 3,000 mg-hr formity. Still under obser- 
oma 2x3 cm. De 2. Electric spark 1936—Supervoltage x-ray vation 
| struction of alar | 2 yr: ago 1936—Electrocoagulation 


portion of nose 
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TaBLe I (Continued 
Num 
ber | Lesion First | 
Name and Pathology | Stee Treatment 
and ize and Type | Appeared 
| Age | “lsew here 
35 M. I F/s5 Basal cell | Recurrent ul Years ago! 1. Ointments 
193 | epitheli cer with carti 2. X-ray therapy 
oma | lage involve- | 3. B. F. powder 
} ment 
2x3cm | 
3¢ S.W F/82 Basal cell Recurrent ul 3 years Cautery 
193 | epitheli cer | ago 
oma 2x1cm 
A.M M/63 | Basal cell | Recurrent ul 1} years X-ray therapy 
1936 epitheli | cer 1.5 cm. Car ago small doses once 
oma tilage involve- | a week for a year 
|} ment, and ne 
| crosis, with si 
| nus into upper 
lip 
38 G.D M/64 | Basal cell | 1x 1m. ulcer, 14 years | None 
19360 | epitheli | cartilage in ago 
oma volvement 
30 P.S M /88 | Basal cell Ix 1 cm. ulcer; I year None 
1936 | epitheli cartilage _in- | Ago 
oma volvement. Per 
foration into 
| nose 
‘ L.S M/72 | Basal cell Recurrent ul- | 2 years X-ray 
193¢ epitheli cer, cartilage ago 
oma exposed | 
| 0.5 XI cm. | 
431)| PLR M/7o | Basal cell | Recurrent ul- 2 years X-ray—low volt 
1936 | | epitheli- | cer, cartilage | ago | age, many times 
| oma | involvement } | 
| cm. 
| 
; E. ( F/75 ? Primary ulcer, | ? None 
1936 | 0.5 cm. diam. 
| 
43); S.M | F/74 | Basalcell | Primary lesion | 40 years | Ointments 
1936 epithelioma) 1.5 x 1 cm. ul ago 
Adenoid | cerating 


* Technique used 


T-t Radium I mm 

T-2 Radium Imm 

T-3 Radium 2 mm. gold 
T-4 Radium 2 mm. gold 
T-s Radium needles—t1 to 2 mg. e 
T-6 Radium needles 


Supervoltage roentgen therapy 


more milligram-hours as a supplementary 
procedure. Such a treatment causes a 
severe reaction, but it provides an ade- 
quate depth dose, and a reasonable assur- 


brass +1 mm 


brass +1 mm 


©.5 mm. platinum filter 


as listed under “present treatment”: 


rubber filter—contact. 


rubber filter 


tol 


+2 mm. rubber filter—contact. 
+2 mm. rubber filter—o.5 to 1 
ach 


implanted. 


cm. distance 


cm. distance 


©.5 mm. platinum filter—o.5 to 1 cm. distance 


550 kv.; o.8 mm. Pb filter; 50 cm. distance. 


ance of permanency in healing, leaving a 
soft, flexible, normal surrounding skin with 
very little deformity, and a minimum dis- 
turbance of pigmentation. 
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Present Treatment* Present Condition 


1935—Low voltage X-ray | 1937—Healed. Much de 
therapy | formity. Still under obser 
1935—T-s, 0.5 cm. dist vation 
1,500 mg-hr. 
1935—T-s, cm. dist 
2,000 mg-hr. 
1936—T-s, cm. dist 
1,800 mg-hr 
1936—Electrocoagulation 
1935—T-5 1 cm. dist 1937—Healed—well 
2,000 mg-hr 
Electrosurgical excision and | 1937—Well—practically no 


plastic repair | deformity 


1936—T-s, 1 cm. dist 1937— Well—healed 
1,600 mg-hr. 

1936—T-s, 1 cm. dist 1937—Healed and well 
2,500 mg-hr Perforation through alar 


cartilage 


1936—T-s, 1 cm. dist 1937—Healed—O.K 
2,500 mg-hr. 
1936—T-s, 1 cm. dist. | 1937—Healed O.K 
2,000 mg-hr. 
1936—T-3, 400 mg-hr. 1937—Still activity present 
Refuses further treatment 
1937—T-6, 1,440 mg-hr. 1937—Small area on lip— 


destroyed by electrocoagu- 
| lation 
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II. Modified and Recurrent Group. This 
group is exceedingly difficult to handle, 
since there may already be a disturbance 
of nutrition of the surrounding structures 
due to inadequate roentgen therapy given 
at intervals for many months, or from fre- 
quent attempts at fulguration and surgery. 
There is an overgrowth of scar tissue, the 
cartilage may be exposed, and secondary 


Fic. 8. Case 34. Recurrent basal cell epithelioma. 
Healed after protracted radium therapy and 
electrocoagulation. 


infection is usually present. The same 
technique of protracted radium therapy is 
used as in the primary group, sometimes 
repeated in four or five months if necessary. 
Though we have given more treatment 
than this in patients who refuse electro- 
surgery, it is inadvisable to continue ra- 
dium therapy beyond this point, since 
sloughing and necrosis are usually the end- 
result. Occasionally, we have resorted to 
highly filtered, protracted roentgen ther- 
apy, or supervoltage roentgen therapy, as 
was done in Cases 27 and 34—with ex- 


/ 


cellent results. Ordinarily, in this modified 
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Fic. 9. Case 39. Basal cell epithelioma. Condition 
after protracted radium therapy. 


Fic. 10. Case 41. Basal cell epithelioma. Present 
condition after protracted radium therapy. 
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group, with its radionecrosis and bone in- 
volvement, after the radiation is given and 
its full effect is obtained, we resort to 
electrocoagulation in three or four months. 
Some workers use seeds implanted along 
the advancing border, but they may be 
followed by radiation osteitis or chondritis 
with sloughing, which increases the de- 
formities. In our opinion, it is better to 
rely on surface radiation and electrocoagu- 
lation if need be. 
DISCUSSION 
Tables u and 111 give the results of treat- 


ment (1) as to the method of treatment 
and (2) as to the permanency of healing. 


~ AT 
38 Orville N. Meland NoveMBER, 1937 
Taste II 
METHOD OF TREATMENT AND RESULTS OBTAINED 
Electro- 
Radium | Radi Radium plus x 
adium X-ray surgery Ex- 
ae a plus X-ray and | i anc surgery Ex 
| us — = and 
é X-ray . agul: astic 
| agulation agulation | @gulation 
Alone 
Pri- |Recur-| Pri- |Recur-| Pri- |Recur-| Pri- |Recur-| Pri- |Recur-| Pri- Recur- 
mary; rent |mary| rent |mary| rent |mary| rent |mary| rent | mary | rent 
Lesions healed 12 11 2 I I I I (29) 
Epithelioma not 
controlled—pa- 
tient died—or dis- (11) 
ease still active 
when last seen 
Lesion not healed 
due to radionecro- 2 (3) 
sis but no carci- 
noma present (43) 


At a glance it is seen that the use of radium 
alone produced healing in almost as many 
recurrent cases as in the primary group, 
but in patients with uncontrollable disease, 
radium failed in 1 primary case and 8 re- 
current cases. 

Epitheliomas in this area are difficult to 
clear up because of their anatomical loca- 
tion, as well as their tendency to spread 
along the lines of embryonic fusion. A re- 
view of 43 cases shows that failures are 
due not only to inadequate doses of radium 
but frequently to necrosis in tissues dis- 
torted by surgery, roentgen irradiation and 
paste. Treatment, to be effective, should 
be protracted and fractionated, since this 


Years 


Healed 
Healed but recurred, or 
never healed 


Not healed—due to ra- 
dionecrosis, but no carci- 
noma found 


TABLE III 


PERMANENCY OF HEALING 


> | 
I - 3 aoe Ss 6 7 | 8 | 9 10 11 12 Total 
11 6 4 2 O 2 I I fe) O ) 2 28 
6 | I Oo 2 2 I 12 
| 
| 


(43) 
a 
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gives a maximum effect on the malignant 
process and a minimum effect on the vascu- 
lar and connective tissues. The fact that 
radium is so efficient in the primary group 
should make us discard some of our older 
methods and concentrate on the newer 
technique. The aim of all therapy is to 
eradicate the disease with the least possible 
disturbance of normal structures. With 
care, even in the recurrent group having 
bone and cartilage involvement, radium 
has accomplished results under adverse 
conditions. As a primary method of treat- 
ment, electrosurgery will very often eradi- 
cate the disease, but it is always accom- 
panied by more or less deformity. For this 
reason we prefer to keep it in reserve in 
case radium fails. We are not unmindful 
of the fact that protracted, fractionated 
roentgen therapy will accomplish as much 
as radium in this region, but for such a 
limited area radium is the method of choice. 


Treatment of Epitheliomas of the Nasolabial Fold 


SUMMARY 


(1) Epitheliomas of the nasolabial fold 
are slow-growing, but once disturbed by 
abortive or inadequate treatment are pro- 
gressive and destructive. They extend 
along the lines of embryological develop- 
ment. 

(2) Protracted, fractionated radium 
therapy given at a distance is the method 
of choice, but the treatment must be given 
over a fairly large area. Protracted roent- 
gen therapy will give similar results. 

(3) In recurrent carcinomas, the possi- 
bility of success is dependent upon the 
presence or absence of necrosis of cartilage 
and bone, which is secondarily infected. 

(4) Where adequate irradiation is not 
followed by healing, electrocoagulation 
followed by plastic reconstruction at a 
later date, is advisable.* 


* For discussion see page 754. 
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THE RADIUM TREATMENT OF 
VERNAL CONJUNCTIVITIS* 


By HARRY H. BOWING, 


M.D., 


and ROBERT E. FRICKE, M.D. 


Section on Therapeutic Radiology, The Mayo Clinic 
ROCHESTER, MINNESOTA 


ERNAL conjunctivitis or vernal ca- 

tarrh is an exceedingly distressing and 
disabling malady but, fortunately, radium 
therapy can, in most cases, cure or shorten 
the duration of the disorder. The disease 
has long been recognized and any standard 
textbook on ophthalmology details the 
symptoms, course, and pathology, describ- 
ing the cobblestone or pavement-like ap- 
pearance of the hypertrophied papillae of 
the affected conjunctiva.' The true etiol- 
ogy is unknown. Many remedies, such as 
boric acid, salicylic acid ointment, cor- 
rosive sublimate, and so forth, may amel- 
iorate the symptoms without altering the 
underlying pathologic condition. 

Microscopically, the process is appar- 
ently one of penetration of the cellular and 
vascular stroma by strands of epithelial 
cells projecting from the thickened plaques 
of epithelium so characteristic of this dis- 
order. The therapeutic rays of radium af- 
fect the radiosensitive cellular infiltration 
and connective tissue elements of the le- 
sion. Since hyaline degeneration occurs 
normally in the stroma and it is known that 
this process can be definitely accelerated or 
enhanced, it seems best to avoid all pos- 
sibility of overtreatment. 

Radium has been used for this condi- 
tion since the advent of radium therapy 
and it is regarded by many as a specific. In 
1910, Sir J. Mackenzie Davidson reported 
cures of this disease, one dating back to 
1906. The reporting of cures, however, is 
of doubtful value because the disorder will 
usually clear up spontaneously after a few 
years. The relief afforded by careful treat- 
ment and correction of the underlying con- 
dition is of great value and comfort to the 
afflicted patient. 

This study which was in part inspired by 
the excellent paper on the subject by Pen- 
dergrass and Andrews, read before this So- 


ciety two years ago, is a brief analysis of 
the cases of patients with vernal conjuncti- 
vitis seen at The Mayo Clinic during the 
five-year period from 1931 to 1935, inclu- 
sive. During this period 23 patients were 
treated by radium. 


ANALYSIS AND RESULTS 


These 23 patients proved to be older, and 
the disease of longer standing, than the 
group presented by Pendergrass and An- 
drews. Seventeen of our patients were males, 
6 females. The youngest patient treated 

was three years old, the oldest thirty-six. 
Their average age was eighteen years. The 
symptoms were ty pical and consisted of 
lacrimation, photophobia, burning, itching, 
pain, and often impairment of vision. The 
longest duration of the conjunctivitis was 
twenty-three years, the shortest four 
months, the average duration being six 
years. In practically all cases the condi- 
tion has been modified by previous treat- 
ment, such as various forms of medication 
or desiccation, curettement of granula- 
tions, and so forth. The number of radium 
treatments varied from only one, in 6 cases, 
to eleven; the average number of treat- 
ments was three. 

The relationship of the disease to aller- 
gic phenomena is interesting both from the 
etiologic and therapeutic standpoints. Of 
the 23 patients, 5 displayed definite aller- 
gic manifestations. Three patients were 
sensitive to certain types of foods, 2 to pol- 
lens and grasses. Three of these 5 patients 
showed definite improvement following ra- 
dium treatment locally, dietary instruc- 
tion and desensitization to offending pol- 
lens; these patients were children, aged six 
and nine, respectively, and one adult, aged 
twenty-one. The two other sufferers ob- 
tained no relief whatever; both were adults, 
one being sixteen years of age and the other 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N. J., June 7-8, 1937. 
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Kic. 1. Five, 20 and 25 mg. 


radium plaques. 


Fic. 2. 


Applicator 

ready for 
; use. 


SFG. 


Fic. 3. Applicators: a, holder; 4, radium plaque: c and d, application of 
rubber finger cot to hold plaque in place: treatment of upper half of globe. 


Fic. 4. Treatment of lower half Fic. 5. Treatment of upper lid. Fic. 6. Treatment of lower lid. 
of globe. 
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twenty-eight. Each had only one radium 
treatment. The three who obtained suc- 
cessful results had two to five radium treat- 
ments each. 

Returning to the entire group, both up- 
per and lower eyelids were involved and 
were treated in 12 cases. In only 3 cases 
were the upper lids alone affected, and in 
only one case the lower lids. The conjunc- 
tiva of the globe was diseased and treated 
in 7 cases, both upper and lower lids usu- 
ally also being involved. In only one case 
was the globe alone affected, and in 2 cases 
only the globe and upper lids were affected. 
Mechanically, the globe and lower lids are 
more difficult to treat adequately than the 
upper lids. Of our 5 failures, 3 were in the 
small group of cases in which the globe was 
involved. 

The results of treatment in these 23 cases 
were good in 18, or 78 per cent, eventuat- 
ing either in cure or marked improvement. 
No improvement occurred in § cases, or 22 
per cent. 

TECHNIQUE 

Treatment of the delicate structures in- 
volved is tedious and the results vary with 
the degree of care employed. Avoidance of 
corneal ulceration and scarring and loss of 
cilia are important. In all 23 cases beta 
radiation derived from plaques of radium 
sulphate (element) containing 5, 20, or 25 
mg. was employed. These plaques were 
small, being about the size of a five-cent 
piece (Fig. 1); in the case of the first two 
plaques, the filter used was just varnish. 
For the third plaque the filter was a thin 
leaf of o.1 mm. monel metal. For treatment 
of the lids or bulbar conjunctiva we have 
devised a very thin metal holder in which 
the plaque is attached by means of a very 
thin, rubber finger cot. The orbital tissues 
are anesthetized by 3 or 4 drops of a § per 
cent solution of cocaine, 1 drop being in- 
stilled every two or three minutes. The 
plaque on the metal applicator (Figs. 2 and 
3) is lubricated with a coating of white 
vaseline. The plaque is then kept moving 
over the involved area for the requisite 
time, the metal back of the plaque serving 
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to protect the tissues not undergoing treat- 
ment. The dosage with each of the three 
plaques has been ten minutes per area, an 
area consisting of the entire affected up- 
per lid, or lower lid, or the bulbar conjunc- 
tiva. Thus if both eyes and the upper and 
lower lids and bulbar conjunctiva were in- 
volved, the entire treatment would con- 
sume sixty minutes. Individual treatments 
were spaced at least three months apart 
(Figs. 4, 5 and 6). 


SUMMARY AND CONCLUSIONS 


Vernal conjunctivitis, while fortunately 
rare, is a very disabling and painful dis- 
ease. Radium treatment is effective in most 
instances, and demands usually two or 
three cautious applications of radium at in- 
tervals of a few months. Happily, in most 
cases, the lids alone are involved. When the 
conjunctiva of the globe is also affected, 
the disease is more widespread and the re- 
sults are often not as good. 

Apparently irradiation has a marked cor- 
rective effect on the underlying pathologic 
condition. Short individual treatments 
with beta radiation, employing practically 
unscreened radium element, appear to be 
effective. These treatments must be gently 
and cautiously given. The important fact 
which needs constant emphasis is that one 
is dealing with a benign disease which will 
usually heal spontaneously after a few 
years. Hence the greatest care is essential 
that no injuries arise from treatment. UI- 
ceration of the delicate tissues treated, with 
subsequent scarring or loss of cilia, must be 
avoided.* 
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* For discussion see page 754. 


CANCER OF THE EYELIDS* 


By G. ALLEN ROBINSON, M.D. 


NEW YORK CITY 


WELVE years ago, before the Section 

of Opthalmology, New York Academy 
of Medicine, I reported 34 cases of epider- 
moid carcinoma of the eyelids. The upper 
lid was primarily involved in 5 cases; the 
ages varied from thirty-eight to eighty- 
three. The technique of radium therapy 
employed at that time was mainly inter- 
stitial irradiation, by means of 5 and Io 
mg. radium needles 3 to 5 mm. apart and 
allowed to remain from one to two hours. 
If an irregular scar or evidence of growth 
was present after four weeks, a surface ap- 
plication of a 50 mg. radium tube screened 
with 0.5 mm. equivalent of platinum was 
applied for one to two hours. 

In December, 1928, before the same sec- 
tion of the New York Academy of Medi- 
cine, | reported 82 cases of cancer of the 
eyelids, 4 of which required enucleation of 
the globe because of invasion to the orbit. 
In this series was a case of adenocarcinoma 
of the upper lid, which has been reported 
in detail by Dr. Hubert W. Wootton.' The 
technique of radium therapy remained 
about the same as in the earlier report, ex- 
cept that gold radon implants were used 
in place of the radium needles in some of 
the cases. Emphasis is placed on the inter- 
stitial method of treatment in cancer of 
the eyelids, because I believe that the 
greatest amount of radiation can be ad- 
ministered to the involved tissues, at the 
same time allowing the least amount of 
radiation to fall on the eyeball itself. In 
December, 1930, Dr. A. H. Cochran and 
myself? reported a multiple epidermoid 
carcinoma of the eye and lid in a young 
man, aged twenty. 

Most cancers on or near the eyelid are 
of the basal cell variety. Growth is usually 

' Wootton, H. W. Case of adeno-carcinoma of the upper lid, 


subsequently extending into orbit. Arch. Ophth., 1927, 56, 275- 


276. 


* Cochran, A. H., Jr., and Robinson, G. A. Multiple epider- 
moid carcinoma of eye and lid. Arch. Ophth., 1931, 5, 936-942. 


slow, although a lesion may become I cm. 
in diameter in a few weeks. Ewing stresses 
the fact that in advancing lesions long 
slender strands of tumor cells may be 
traced for some distance through the lym- 


Fic. 1. Case 1. Recurrent carcinoma involving the 
inner canthus right eye and invading the orbit. 


Fic. 2. Case 1. Lesion healed after use of sixteen gold 
radon implants. 


phatics and eventually connecting with 
what may appear to be multiple foci of ori- 
gin. This histological feature explains the 
persistent recurrence of these tumors after 
apparently thorough extirpation. Lymph 
node metastasis in the basal cell variety is 
extremely rare. Since there is the tendency 
to wide local extension of cancer of the 
eyelids, surgery is contraindicated except 
in the early cases. The operation is best 
performed by one skilled in plastic surgery. 


* Read at the Twenty-second Annual Meeting, American Radium Society, Atlantic City, N. J., June 7-8, 1937. 
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Fic. 3. Case 1. Multiple (?) carcinoma 
lower eyelid. 


Fic. 4. Case 11. Patient remains well thirteen years 
after radium treatment. 


The advantages of roentgen and radium 
therapy in cancer of the eyelids are the 
relatively painless application and the 
excellent cosmetic results. I should like to 
outline briefly 3 illustrative cases in the 
present series of cancer of the eyelids. 


Case 1. J. D., male, aged sixty-five, referred 
to me by Dr. H. A. Wilson, of Kingston, N. Y., 
with a history of a recurrent growth at the 
inner canthus of the left eye. Two operations 
had been performed during the preceding five 
years. Examination revealed a tumor mass 
2.52.0 1.0 cm. in size, with the base extend- 
ing into the orbit for a distance of 1 cm. Biopsy 
revealed basal cell carcinoma. The dosage on 
May 10, 1936, consisted of ten gold radon im- 
plants of 1.5 mc. each. After three weeks, con- 
siderable infiltration persisted, and six addi- 
tional implants of the same strength were 
added. The inflammatory reaction was severe, 
the eyeball greatly congested, but at the end 
of two months there was no visible or palpable 
growth (see Figs. 1 and 2). 


Case 1. P. B., male, aged thirty-six, was 
first seen by me on May 22, 1924. A rather 
extensive but superficial epithelioma involved 
the outer two-thirds of the left lower eyelid. 
A total contact dosage of 425 mg-hr. was ap- 
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plied in eleven divided doses, using standard 
platinum radium needles as a flat applicator of 
30 to 50 mg. The result of the treatment has 
been satisfactory due to the superficial nature 
of the tumor, but in all probability interstitial 
application would have given a better cosmetic 
result with less damage to the surrounding 
tissues (see Figs. 3 and 4). 


Case 111. A. P., male, aged sixty, had a car- 
cinoma involving the entire right upper eyelid. 
The lesion had been growing rather rapidly 
during the past six months, and there was con- 
siderable pressure of the growth on the eyeball. 
Four gold radon implants of 1.5 mc. each were 
inserted into the base and edges of the growth 
approximately 1 cm. apart. The growth re- 
sponded to treatment, but owing to the defect 
in the upper lid, which left the eye exposed 
and painful, an enucleation was done. The 
patient is now free of pain, has an artificial eye 
and a good cosmetic result (see Figs. 5 and 6). 


Fic. 5. Case 11. Extensive carcinoma involving 
entire upper eyelid. 


Fic. 6. Case m1. Result after radium treatment and 
enucleation of globe. 
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SUMMARY 

1. In this series of 200 cases there are 
109 private patients and gl! clinic patients 
from the Manhattan Eye, Ear and Throat 
Hospital and the New York Eye and Ear 
Infirmary. 

2. Women appear to be as prone to can- 
cer of the eyelids as men. In the private 
group $7 were female, and 52 male. The 
oldest patient is a female, aged ninety, and 
the youngest a male, aged twenty. 

3. Primary carcinoma of the lower eye- 
lid is nearly nine times as common as Car- 
cinoma of the upper eyelid. 
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4. Most cancers of the lower eyelid are 
basal cell and low grade malignancy. 

5. Electrodesiccation followed by ra- 
dium application is probably the treat- 
ment of choice in early cases. 

6. Interstitial radium therapy using 
needles or gold radon implants has distinct 
advantages over surface irradiation by ra- 
dium or roentgen rays. 

7. Recurrences after surgical extirpation 
of the lesions are frequent. Surgical re- 
moval of the globe, however, is indicated 
when there is extensive invasion of the orbit* 


* For discussion see page 754. 
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PROTECTIVE SHIELDS IN RADIATION THERAPY 
OF INTRAORAL CANCER* 


By ANDREW J. ACKERMAN, D.D.S. 


Attending Dental Surgeon, Memorial Hospital 
NEW YORK CITY 


N CANCER of the oral cavity the suc- 
cess of treatment by irradiation depends 
not only upon the destruction of the 
growth, but also upon the degree to which 
the harmful effects of irradiation can be 
limited to the volume occupied by the 


tumor. Strictly speaking, the effects of 


neither interstitial nor external irradiation 
can be limited to the tumor itself. How- 
ever, from the practical standpoint, the 
greatest intensity of radiation may be 
sufficiently confined to the tumor so that 
a minimum area of surrounding normal 
tissue is irradiated. This partial protection 
of the normal tissues can be achieved in 
several ways, as, for instance, by the use 
of the smallest practicable external skin 
portal, the efficient placement and arrange- 
ment of interstitial implants, and, lastly, 
by the use of protective shields or filters. 
It is with the latter subject that this paper 
is concerned. 

The oral cavity, because of the close 
proximity of several important anatomic 
structures, each of which may be individ- 
ually involved by cancer, frequently offers 
the opportunity for worthwhile protective 
shielding by specially constructed devices. 


PROTECTION FROM RADIUM RADIATIONS 


The penetrating power of gamma rays 
filtered through 0.3 mm. of gold or its 
equivalent, as in the standard radon seed, 
is such that only a small percentage of the 
remaining radiation will be absorbed by 
any thickness of filter which can be em- 
ployed within the restricted area of the 
oral cavity. From the absorption values for 
lead, as shown in Table 1, it is seen that the 
addition of 1/16 inch (1.59 mm.) of lead 
filter will reduce the intensity of gamma 


radiation by only 20 per cent, } inch of 
lead will reduce the intensity by 42 per 
cent. However, in the construction of the 
average protective shield for the oral cav- 
ity, it will be found that a thickness of lead 
greater than 1/8 inch is seldom practicable. 
Therefore, it is obvious that after the prac- 
tical limit of filter thickness has been 
passed, some other principle must be em- 
ployed in order to obtain an adequate de- 
gree of protection from intense gamma 
radiation. 
TaBLe | 
ABSORPTION OF GAMMA RAYS BY LEAD 


Thickness Intensity 


mm. reduced to 
c.§5 (about 0.3 mm. Au 100 per cent 
1.59 (1/16") equiv.) 
3-75 72 
4.76 (3/16”") 65 
6.25 (4”) 


One of the most effective means of pro- 
tection from radiation is to increase the 
distance from the radiating source. Accord- 
ing to the inverse square law, the intensity 
of radiation varies inversely as the square 
of the distance from its point of origin. For 
example, if a shield is made of such thick- 
ness that the border of the tongue, which 
has interstitial radon implanted at a depth 
of 1 cm., is displaced 1 cm. away from the 
alveolar ridge, the surface of the latter 
structure (now 2 cm. from the radon) will 
receive only 25 per cent of the radiation 
delivered at the surface of the tongue, 
since the distance has been doubled. If in 
the same case the tongue were displaced 
2 cm., the intensity of the radiation reach- 
ing the surface of the alveolar ridge (now 
3 cm. from the radiating source) would be 


* From the Head and Neck Department, Service of Dr. Hayes E. Martin. Read at the Twenty-second Annual Meeting, American 
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only one-ninth of the original intensity, or 
11 per cent. If the filtration effect of a lead 
shield 1/8 inch in thickness were added to 
the effect of this distance, the intensity 
would be reduced to about 8 per cent. 

It is apparent, therefore, that in gamma 
radiation, distance is the most important 
protective factor. However, it is also true 
that the efficiency of a protective shield 
may be moderately increased by the addi- 
tion of a lead filter. 

The construction of such devices, though 
neither difficult nor expensive, requires 
knowledge of dental mechanics and the 
fitting of dental appliances. We have found 
that vulcanite rubber is a satisfactory 


plastic material for the construction of 


such shields. It is inexpensive, durable, 
retains its form well, takes on a high polish 
and does not emit any harmful secondary 
radiation. Dental modelling compound may 
be used for such shields if one is required 
on short notice. However, it has an ob- 
jectionable taste and odor and, even at 
mouth temperatures, tends to soften 
slightly, so as to become distorted and dis- 
placed. 

The form of the shield will vary accord- 
ing to the anatomic structures to be pro- 
tected. Whenever possible, the edge of such 
a device should extend for a distance of at 


Lead 
shield 


Kic.1. Lead form which serves as tray for modelling 
compound impression in cases of cancer of lat- 
eral border of tongue, and is afterward incorpo- 
rated in the finished vulcanite shield. 
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Fic. 2. Sketch of completed shield for protection of 
alveolar ridges and cheek from radon implanted in 
tongue. Note how the bulky shield holds the tumor 
containing the radon away from these structures. 


least 2 cm. beyond the border of the area 
containing the implants. However, the 
practical size of the shield is limited above 
by the hard palate, posteriorly by the 
hypersensitive soft palate and pharynx, 
inferiorly by the floor of the mouth and 
laterally by the gingiv obuccal folds of the 
cheek. 

The anatomic structures of the oral cav- 
ity which may be usefully shielded after 
treatment by interstitial radon are the 
lips, the tongue, the floor of the mouth, 
the jaws, the mucosa of the cheeks and the 
palate. 

When radon is implanted into the an- 
terior portion of a functionally mobile 
tongue, it is advisable to shield a much 
larger area than in the case of a more fixed 
structure, such as the mucosa of the cheek. 

The following technique is used in mak- 
ing shields for the lateral border of the 
tongue. A lead sheet 1/16 of an inch in 
thickness is contoured to the shape of the 
inner surfaces of the alveolar ridges, with 
a flange extending between the occlusal 
surfaces of the teeth (Fig. 1). A layer of 
softened dental modelling compound is 
then placed over this form, inserted in the 
mouth and the patient instructed to close 
the jaws until the teeth meet the lead 
flange. The lead form carries the compound 


CS) & ; 
\ 
KO 
WE 4 
AT 
ALS umor 
“4, e 
Tongue 
| 


Andrew J. Ackerman 


NoveMBER, 1937 


Fic. 3. Photograph showing shield in situ protecting alveolar ridges from radon implants in tongue. 


well onto the palate and down to the floor 
of the mouth. Gentle massaging of the 
cheeks will adapt the compound on its 
outer surface and rolling of the tongue by 
the patient against the mold will conform 
the material on its inner surface. After 
chilling, the impression is removed from 
the mouth, trimmed wherever necessary 
and reinserted so as to be certain that no 
distortion has occurred. The model in its 
present state could be used as a temporary 
shield, if one were needed immediately, but 
the dental modelling compound would 
soften and become distorted within a few 
days. The conversion of this model into 
one of vulcanite rubber is a laboratory 
procedure, the lead (1/8 inch in thickness) 
being added while packing the rubber prior 
to vulcanization (Figs. 2 and 3). 

In case of an extensive involvement of 
the tongue, in which a heavy dosage of 


radon is to be employed, it is advisable to 
shield as much of the mouth as possible. 
This is best accomplished by designing 
separate upper and lower shields, enabling 
the patient to open and close the mouth 
and partake of food and drink without the 
removal of the shields (Fig. 4). In such 
Cases, accurate impressions are taken of 
both the upper and lower jaws from which 
stone models are then made. Centric jaw 
relationship is established and the models 
are mounted on a dental articulator. The 
models are built up in baseplate wax to 
the desired thickness, care being taken that 
the upper and lower portions occlude accu- 
rately. The appliance is then converted 
into vulcanite rubber, with lead imbedded 
over the palate and the lingual surfaces of 
the teeth of the upper jaw and the lingual 
surfaces only of the lower jaw (Fig. 5). For 
lesions of the hard or soft palate, a shield 
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similar to the upper portion of the above- 
mentioned device, or some modified form 
may be used (Fig. 6). 

When treating cancer of the floor of the 
mouth, only a limited degree of protection 
to the adjacent normal tissues is possible. 
The under surface of the tip of the tongue 
and a small portion of the mandible can be 
shielded without marked displacement of 
the parts from their normal position; but 
by displacing the floor of the mouth and 
tumor downward, when this is possible, a 
greater portion of the tongue and mandible 
can be protected. This is accomplished by 
a shield which is held in position by the 
teeth (Fig. 7). Construction is begun by 
taking an impression with softened model- 
ling compound in a special tray, such as 
Blue Island No. 78 or 79. After removal of 
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the impression from the mouth, the tray is 
separated from the compound. The model 
still lacks the occlusion imprint of the up- 
per teeth which is obtained by slightly 
softening the upper surface and placing 
the impression back in the mouth, after 
which the patient is instructed to bite 
down lightly. The fitting of the upper teeth 
in this imprint will assure stability of the 
appliance. 

When lesions occur on the inner surface 
of the cheek, the teeth and buccal surfaces 
of the alveoli may be shielded (Fig. 8). The 
principle of retention of such a protective 
appliance is the same as that used for the 
lateral border of the tongue. A lead sheet 
is contoured to the outer surfaces of the 
alveolar ridges (Fig. 9) and imbedded in 
softened modelling compound. It is then 


Fic. 4. Photograph of two-part protective shield in a case of extensive carcinoma of tongue. The patient 
can open and close the mouth and maintain normal nutrition on liquid and soft diet without re- 
moving the shields. 
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Fic. 5. Frontal section diagram of two-part protec- 
tive shield for case of extensive cancer of tongue. 
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Fic. 7. Protective shield employed in case of cancer 
of floor of mouth. Shield is designed to depress 
tumor and thus increase the distance between the 
radiating source and the lower alveolar ridge and 
teeth. 
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Fic. 6. Protective shield employed in cases of Fic. 8. Diagram of shield used to protect alveolar 
cancer of the hard or soft palate. ridges from radon implanted in cancer of cheek. 
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inserted in the mouth and the patient in- 
structed to close the jaws until the teeth 
meet the lead flange. The cheek is then 
slightly massaged by the operator to con- 
form the compound to the buccal vestibule. 
After its removal from the mouth, the 
model is chilled and trimmed to the de- 


‘1G. 9. Lead form used as a tray to convey modelling 
compound while taking an impression for protec- 
tive shield in cases where radon is implanted in 
mucosa of cheek. 


sired size. The mold is then converted into 
vulcanite rubber containing a lead filter. 
When radon implants are employed to 
treat a lesion of the lip it is important to 
shield the opposite lip and alveolar ridge 
(Fig. 10). The construction of such a shield 
is as follows: A lead tray is contoured with 
flanges, extending vertically into the up- 
per and lower labial vestibules and hori- 
zontally over the incisal surfaces of the an- 
terior teeth and between the lips (Fig. 11). 
Dental modelling compound is softened 
and placed over this tray and inserted in 
the mouth. The two vertical flanges convey 
the compound deep into the upper and 
lower vestibules when the patient closes 
the jaws, while the horizontal flange, ex- 
tending over the incisal surfaces of the 
teeth, limits the amount of closure. Im- 
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Fic. 10. Sagittal sketch of shield designed to pro- 
tect the opposite lip and the alveolar ridges in 
cases of cancer of lip treated by implantation of 
radon seeds. Position of the lead shield is reversed 
in lesions which involve the lower lip. 


Fic. 11. Diagram of lead form employed as tray in 
making impression for protective shield in cases of 
cancer of lip. 
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Fic. 12. Shield designed to protect tissues of mouth 
from beam of external radiation directed through 
skin to lesion of mucosa of cheek. 


prints in the compound made by the in- 
cisor teeth provide the necessary retention. 
The impression is chilled, removed from 
the mouth and necessary trimming is done. 
This model is reproduced in vulcanite rub- 
ber, the lead sheet placed so that it lies be- 
tween the opposite lip and the alveolar 
ridge. 

These protective shields should be worn 
for a period of seven to ten days, at which 
time the radon in the implants has de- 
cayed so that the subsequent radiation 
effect on the tissues is negligible. Often- 
times it is advantageous to allow the pa- 
tient to wear the appliance for a longer 
period of time to prevent the irradiated tis- 
sues, now beginning to exhibit a radiation 
reaction, from further contact. 


PROTECTION FROM ROENTGEN RAYS 


As compared to gamma radiation, the 
penetrating power of roentgen rays at 200 
kv. is rather feeble, so that practically all 
radiation is absorbed by a filter of 2 to 3 
mm. of lead. The protection afforded to ad- 
jacent normal tissues by limitation in the 
size of the skin portal has already been 
mentioned. However, two other principles 
of protection may be used: the open mouth 
may be utilized as a portal of entry in ir- 
radiating certain intraoral tumors, and in 
certain instances a lead shield may be 
placed in such a position as to absorb the 
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beam of roentgen radiation after it has 
passed through the tumor. It is with the 
latter principle that we are concerned. 

When a tumor situated on the inner sur- 
face of the cheek is treated by roentgen 
irradiation through the overlying skin of 
the face, the alveolar ridge and tongue may 
be protected. This is possible by the inter- 
position of a lead shield which is contoured 
to the shape of the buccal vestibule with a 
flange extending between the upper and 
lower teeth to enable the patient to retain 
it in position during treatment (Fig. 12). 

While treating the lip by roentgen ir- 
radiation the opposite lip and the alveolar 
ridges may be protected by a lead shield. 
For example, if the lower lip were being 
treated a sheet of lead would be contoured 
so as to extend into the lower labial vesti- 
bule, under the lip, and posteriorly be- 
tween the upper and lower teeth for reten- 
tion (Fig. 13). 

If a cancer situated on the lateral border 
of the tongue or in the floor of the mouth 
were being treated by a submaxillary skin 
portal from the opposite side, it would be 
possible to afford some degree of protec- 
tion to the adjacent alveolar ridges, by the 
interposition of a lead shield. This lead 
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Fic. 13. Diagram of shield to protect tissues of 
mouth from external radiation directed to cancer 
of lip. 
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form should be contoured to the shape of 
the inner surfaces of the alveolar ridges 
and have a flange extending between the oc- 
clusal surfaces of the teeth so that when 
the jaws are closed the shield is held se- 
curely in position (Fig. 14). The shield 
would be reversed were the opposite sub- 
maxillary skin portal used. 

The amount of protection which can be 
given to normal tissues during treatment 
of the antra by roentgen radiation is limi- 
ted. The tongue and the mandible may be 
partially shielded. This is accomplished by 
placing a lead form over the tongue and 


® x- Ray 


Fic. 14. Position of lead shield designed to protect 
alveolar ridge from beam of roentgen radiation 
directed to a cancer of the tongue through the op- 
posite submaxillary skin portal. 


the lower teeth (Fig. 15). A more comfort- 
able appliance with greater accuracy in fit- 
ting may be specially constructed. It is 
made of two separate parts. The upper 
covers the entire oral surface of the hard 
palate and ridges with lead imbedded over 
the entire surface. The lower portion of the 
appliance need only cover that half of the 
mandible directly beneath the tumor, but 
should occlude with the upper and have a 
lead filter to cover the occlusal surfaces of 
the teeth and the buccal surface of the 
mandible. These are made of vulcanite rub- 
ber (Fig. 16). 

Protection of neighboring areas of skin 
or normal tissues is highly desirable when 
irradiating growths of the skin of the face. 


Protective Shields in Radiation Therapy of Intraoral Cancer 


w 


4 


: 
™) 


thy 


& 


PA) 


Fic. 15. Lead sheet so placed within mouth as to 
protect tongue and mandible from direct and scat- 
tered radiation when cancer of antrum is treated 
by external irradiation. 


Only moderate protection can be afforded 
by any means to gamma radiation, but for 
low voltage roentgen radiation, which to- 
day is quite commonly used, protection is 
easily obtained. The smaller lesions offer 
little difficulty since these can be irradiated 
through small apertures in sheet lead or 
lead foil. In cases of extensive tumors and 
in lesions involving the nose or eyelids, in 
which cases the treatment may be given 
in fractionated doses, such simple devices 
have not been found entirely adequate. For 
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Fic. 16. Specially constructed shield in two separate 
sections, to protect tongue and alveolar ridges in 
cases of cancer of the antrum treated by external 
irradiation. 
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Fic. 17. Lead mask to confine roentgen beam to nasal 
cavity involved by cancer. 


these cases, a lead mask is made to cover 
the entire face and only the area to be ir- 
radiated is exposed through the aperture. 
Such a device is made by swaging a lead 
sheet 1/16 inch in thickness over a posi- 
tive mold of the face, preferably con- 
structed of hard dental stone. The lesion is 
outlined on the lead mask and a portal of 
the desired shape and size is then made by 
cutting out an area of the proper size (Fig. 
17). 
SUMMARY 


The value and limitations of protective 
shield both by filtration and by distance 
are discussed. The application of these 
principles in radiation therapy of cancer of 
the oral cavity and skin of the face is de- 
scribed. The technical methods for the con- 
struction of various types of these shields 
are described in detail. 
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I wish to acknowledge my indebtedness to Dr. 
Edith H. Quimby of the Biophysics Department of 
Memorial Hospital for the physical data contained in 
this paper. 


DISCUSSION ON PAPERS OF DRS. ME- 
LAND, BOWING AND FRICKE, 
ROBINSON, AND 
ACKERMAN 


Dr. Doucias Quick, New York City. In 
Dr. Fricke’s paper dealing with vernal con- 
junctivitis, I presume his treatment is sug- 
gested only for those cases that are more re- 
sistant. | agree with him regarding the excellent 
symptomatic results which may be obtained in 
these very distressing cases. Symptomatic re- 
lief, however, is often only transient. I am con- 
vinced also that we should not resort to irra- 
diation until the range of therapy of the oph- 
thalmologist has been taxed to the utmost. As 
some of you may remember, a good many years 
ago Dr. Janeway and I, aided by the ingenuity 
of Dr. Failla, treated a large series of cases 
with an active deposit of radium deposited on 
lead foil. This represented true unfiltered ra- 
diation. Not only these cases, but others for 
which I have cared, have been treated by very 
light filtration. The results were usually very 
encouraging to begin with. I wish to call atten- 
tion, however, to the ultimate danger, namely, 
the marked postlenticular opacities that are 
likely to occur several years later. One of the 
most spectacular results I ever had was in an 
advanced case where the symptoms and marked 
nodular thickenings cleared up entirely from 
a single application of an active deposit of 
radium on lead foil. The lens was apparently 
reasonably protected by the lead foil, and yet 
that patient developed several years later a 
postlenticular opacity of the lens. In another 
very advanced and distressing case seen more 
recently, an equally brilliant result was ob- 
tained by correction of a dietary allergy. 

In connection with Dr. Meland’s paper, I 
wish to suggest two additional points for con- 
sideration. First, the value of implantation of 
radium in some form, preferably radon, in ad- 
dition to the preliminary external irradiation, 
highly filtered and prolonged, depending upon 
the extent of the disease. Secondly, in certain 
cases where preliminary treatment has been 
desultory and prolonged, making breaking 
down of tissue likely from heavily prolonged, 
fractional irradiation, plastic surgery should be 
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considered. Under such circumstances, it is 
tedious, difficult and of necessity, very ex- 
tensive. Yet it should be considered. Dr. 
Meland’s developmental charts are here of real 
value. They indicate the lines along which in- 
filtration of disease is most likely to take place. 
They are, therefore, an aid in planning the 
scope of the contemplated plastic operation. 

In closing, I wish to add a word of compli- 
ment and appreciation for the demonstration 
which Dr. Ackerman has just given us. He has 
worked on this problem for years, until he has 
become an artist indeed. I assure you, from 
first hand experience, that he practices the 
preparation of these beautifully done protect- 
ing dentures much better even than he preaches 
it. 1 am sure every member of the Society will 
profit by the demonstration which he has given 
us this morning. 


Dr. Everett S. Lain, Oklahoma City, Okla. 
We have had a most illuminating and well pre- 
sented discussion by each of the essayists dur- 
ing this half day’s program. Since this is my 
first appearance on the program of this Society 
perhaps it would be well for me to say that | 
am ordinarily classified as a dermato-radiolo- 
gist rather than a radiologist. 

I have used roentgen rays for more than 
thirty years, and have had more than twenty 
years’ experience with radium. I live out in 
Oklahoma where, due to the spring winds, cer- 
tain sections of real estate tend to change 
ownership several times weekly; therefore, the 
chronic irritation which accumulates in the se- 
baceous ducts from foreign material around the 
eyes, the nasolabial folds and behind the lobes 
of the ears is a common location for cancer. 

In the treatment of cancer of the nasolabial 
folds my experience has been much the same 
as that of Dr. Meland—some good results, 
many unsatisfactory and recurrent. Thanks to 
the enthusiasm of my neighbor, Dr. Martin, 
several years ago we were induced to begin the 
use of interstitial irradiation for treatment of 
cancer in these localities. We use 0.6 and 0.9 
mg. platinum needles. Since changing to this 
method of irradiation our results have very 
much improved. Of course, in certain cases we 
supplement radiation treatment with the endo- 
therm knife or coagulation. 

May I add one suggestion in regard to the 
insertion of interstitial radiation. If the 
threaded needles are inserted parallel and in 
opposite directions and the threads gently tied 
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across the area, the difficulty of retaining them 
for several days will be largely overcome. 

I want to compliment Dr. Ackerman’s ex- 
cellent and artistic presentation and demon- 
stration of the sheet lead, vulcanite molds for 
applying radium in the mouth. However, few 
radiologists can acquire such excellent skill in 
the molding of vulcanite in a similar manner. 
We formerly used a similar method in our 
clinic, namely, molding vulcanite over the 
sheet lead forms, but for the past several years 
have abandoned the use of vulcanite and have 
substituted soft elastic latex rubber for that 
used for automobile tire patch. The rubber can 
be cut into strips of proper width and wound 
around the lead forms, or back and forth 
lengthwise to build up the proper distance fil- 
tration required. Any one can soon become pro- 
ficient in building up such radium applicators 
and can prepare a new applicator within a few 
minutes. If the rubber taste is objectionable, 
the whole mass may be dipped in hot paraffin. 


Dr. Hayes E. Martin, New York City. 
I wish particularly to discuss Dr. Ackerman’s 
paper. The necessity for, or at least the ad- 
visability of, affording some protection to sur- 
rounding normal tissues while irradiating tu- 
mors is often lost sight of. It is commonly 
assumed that the differential effect of radiation 
is great enough so that normal tissues will not 
be unduly harmed by a dose lethal to the tu- 
mor. To the careful observer this is obviously 
not so, but the true facts are often lost sight of 
in practice. There are several methods of ob- 
taining such partial protection of normal tis- 
sues. 

In certain instances, by the use of radon 
seeds, one may destroy a tumor with less harm- 
ful effects on adjacent normal tissues than with 
roentgen rays. In other cases, the reverse may 
be true; that is, external irradiation may per- 
mit of more protection than seeds. When using 
external irradiation we can afford a great deal 
of protection to normal tissues by the use of 
small rather than large portals. Again in irra- 
diating intraoral cancers the open mouth may 
be used as a portal of entry, thereby protecting 
the overlying tissues, and lastly, we may em- 
ploy some form of protective shield, such as 
Dr. Ackerman has described. 

The use of such shields is not restricted to the 
oral cavity. They may also be employed in 
other cavities, such as the rectum and vagina. 
The use of such shields to protect normal tissues 
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is simply one of the factors in successful radia- 
tion therapy, and to obtain the best possible 
results we must of course also pay strict atten- 
tion to the other factors relating to the size 
and distribution of the dose. Dr. Ackerman 
has shown an unusual amount of originality 
and ingenuity in the construction of these 
shields, and most of the devices which he 
demonstrated today are of his own invention. 
I believe that considerable credit for many of 
our successful curative and functional results 
is due to the protective action of such shields. 
I agree with Dr. Quick in his remarks con- 
cerning Dr. Fricke’s paper on vernal conjuncti- 
vitis. | remember when I first came to Me- 
morial Hospital over fifteen years ago that Dr. 
Quick was then treating many of these cases 
by the active deposit spoon, which he has just 
described. As time went on, it was obvious to 
all of us on Dr. Quick’s service that such treat- 
ment for vernal conjunctivitis did not offer any 
great or permanent relief, and although the 
granulations on the eyelids often disappeared 
following irradiation, the symptoms continued 
and seemed unaffected or even made worse by 
such treatment. For these reasons we have not 
treated vernal conjunctivitis by irradiation at 
Memorial Hospital for about the last ten years. 
I am under the impression that vernal con- 
junctivitis is now considered as a form of 
anaphylaxis like hay fever, and it seems un- 
reasonable to me that irradiation of the eyelids 
would correct this hypersensitivity. 
Returning again to the subject of protective 
shields, I noted that neither Dr. Meland nor 
Dr. Robinson mentioned protective shielding 
in their papers. Both papers were concerned 
chiefly with the radium treatment of skin can- 
cers near the eye. In superficial radium therapy 
with plaques or seeds, we all know that it is 
impossible to obtain any appreciable degree of 
protection against gamma rays. A sheet of lead 
1 cm. in thickness will remove only about so 
per cent of gamma rays, and of course such a 
thickness can hardly be used in practice. 
The common occurrence of cataract follow- 
ing irradiation of skin cancer about the upper 
part of the face is well known, but I think that 
we often tend to disregard these facts in prac- 
tice. If one examines a series of 100 consecutive 
cases of cancer of the upper half of the face 
treated by radium after two or three years, a 
considerable number of cataracts will be found. 
Many of these patients are old and accept pro- 
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gressive failure of vision as a matter of course. 
For these reasons they are not so apt to make 
any direct complaint, but examination will 
show many typical unilateral radiation cata- 
racts. I cannot state the percentage of cata- 
racts occurring in our clinic following irradia- 
tion of cancer of the upper part of the face by 
radium, but Dr. Algernon B. Reese is now 
going over such patients systematically and the 
number of cataracts which we have found is 
rather surprising. 

For these reasons, we have tended of late to 
use low voltage (100 kv.) unfiltered roentgen 
therapy rather than radium for the treatment 
of lesions of the upper part of the face. One of 
the worst offenders in the production of cata- 
ract is the radon plaque, with which little or 
no protection to the lens is possible. In cancer 
of the eyelids we can secure almost complete 
protection of the lens by the use of low voltage 
roentgen rays, properly shielded. This is accom- 
plished in the following manner (illustrating on 
blackboard). After cocainization of the con- 
junctival sac a specially shaped lead shield 1/16 
inch in thickness is placed under the eyelids in 
the conjunctival sac. The growth itself is then 
exposed to the roentgen radiation through a 
narrow aperture in another lead shield placed 
over the eyelids in this manner (indicating). 

By the use of such a technique, adequate 
dosage can be given to lesions in this region 
with absolute protection of the eyebail against 
radiation, for as you all know, a lead shield 1/16 
inch in thickness will remove practically all 
roentgen radiation from such low voltage. 


Dr. Lawrence A. Pomeroy, Cleveland, 
Ohio. In discussing only the papers of Dr. 
Fricke and Dr. Robinson, I wish to mention 
the use of unscreened radon for surface appli- 
cation, employing the beta rays as well as the 
gamma rays. This has just been mentioned and 
condemned. We have not used the ordinary 
applicator but have taken a wooden tongue 
depressor and marked out on it the area to be 
treated, and then we used the old fashioned 
glass radon tubes over that area alone. That is 
done in the lesions of vernal conjunctivitis and 
also in small localized carcinomata of the lid. 
In using this applicator we have employed a 
lead shield inside the conjunctival sac. In this 
manner the eye can be shielded and the treat- 
ment is a question of minutes. I think this 
method affords ample dosage to the lesion and 
protection of the eyeball at the same time. 
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Dr. Metanp (closing). I agree with Dr. 
Quick that we may insert radon seeds along the 
deepest margin of these tumors, but often 
these are infected and this complicates the 
picture also. We have inserted platinum needles 
underneath the tumor and have had regression 
in some cases. 

Concerning plastic surgery, quite often when 
we have been called on to treat these patients 
and they return with deformity, this question 
comes up. We advise plastic surgery and the 
patient refuses. You have to treat them in some 
way and if you can assure them that you cannot 
cure them by irradiation they will then permit 
a plastic procedure. 

We realize that patients should be protected 
around the eyes but, as was stated, there is no 
certain manner of obtaining such protection. 
We can use a lead shield but this will not supply 
adequate protection. For this reason we have 
begun treating some cases with roentgen ther- 
apy and the results have been the same. The 
purpose of the paper was to bring out the need 
of adequate treatment in the small primary 
lesion so as to prevent the deformities that were 
mentioned. 


Dr. Fricke (closing). I agree with Dr. Quick 
and Dr. Martin that when we are dealing with 
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vernal conjunctivitis, a benign disease, there is 
great possibility of damaging normal tissues. 
The method is tedious, time consuming and 
difficult and, as Dr. Quick suggested, all of the 
patients have been referred by the ophthal- 
mologist who has exhausted all other means, 
without benefit. In about 80 per cent of our 
cases real improvement resulted and I would 
certainly favor continuing use of this method 
when other means have failed, especially since, 
by using extreme care in treatment, injuries 
to the delicate normal structures have not de- 
veloped. 


Dr. Rosinson (closing). I greatly appreciate 
the discussion of this subject, but assume that 
the paper should be presented before the Sec- 
tion of Ophthalmology of the New York Acad- 
emy of Medicine, in order to bring out the sur- 
gical aspects of the subject. I have seen so many 
recurrent postoperative cases that I feel sure 
that if operation has been done for cancer of 
the eyelid irradiation should be employed post- 
operatively. The small localized lesions are 
easy to treat by various methods, but those 
lesions which extend into the orbit or involve 
the corners of the lid have been most effectively 
treated in my hands by the use of gold radon 
implants. 
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THE PRODUCTION OF SUPERVOLTAGE ROENTGEN 
RAYS BY MEANS OF AN ELECTROSTATIC 
GENERATOR* 


By RICHARD DRESSER, M.D. 
Collis P. Huntington Memorial Hospital, Harvard Medical School 


JOHN TRUMP, Sc.D. 
Massachusetts Institute of Technology 


and 
ROBERT J. VAN pve GRAAFF, Pux.D. 
Massachusetts Institute of Technology 
BOSTON, MASSACHUSETTS 


A NEW type of supervoltage generator 
for the production of short wave roent- 
gen rays has been developed by the high 
voltage research group of the Massa- 
chusetts Institute of Technology. The con- 
struction and installation of a machine of 
this type for the treatment and investiga- 
tion of cancer has been made possible at 
the Collis P. Huntington Memorial Hos- 
pital through the Godfrey M. Hyams Trust 
of Boston. The assembly of the generator 
and tube is shown in Figures 1, 2, 3 and 4. 

The high voltage source is a direct cur- 
rent electrostatic belt generator! which 
operates normally at one million volts, and 


at this potential can deliver to the target 
of the tube a current of 3 milliamperes. The 
apparatus is installed in a room 25 by 23 
ft. with a ceiling height of 20 ft. 6 inches. 
The generator is essentially a belt con- 
veyor of electricity consisting of a well- 
rounded aluminum high voltage terminal 
suitably supported and insulated from 
ground, to which electricity is conveyed by 
means of six insulating belts moving be- 
tween the high voltage terminal and 
ground at a speed of about 4,000 ft. per 
minute. The ascending runs of the belts 
carry negative electricity to the high volt- 
age body, and the descending runs remove 
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1000000 VOLT 3 MA x-RAY GENERATOR 


Fic. 1. General arrangement of generator and tube showing dimensions of apparatus and building. 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 29-Oct. 2, 1936. 
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positive electricity from the high voltage 
body. Thus both sides of the belts are 
effective in supplying a negative charge at 
a uniform rate to the high voltage terminal. 
The belts run inside the enclosed support- 
ing column of the high voltage terminal. 
The interior of this column is kept warm 
by electric heaters so that the insulation 
of both belts and column is entirely un- 
affected by humidity. 

The charging of the belts is accomplished 
by means of corona which is sprayed from 
needle points directed at the pulleys over 


Fic. 2. Semi-schematic drawing of generator, porce- 
lain section of tube, and pumping system. The 
base housing has been removed. 


which the belts run. These points are main- 
tained at high potential relative to the 
pulleys by means of two 20 kv. trans- 
former kenotron sets. This potential differ- 
ence causes ionization of the air in the 
vicinity of the points, and permits the 
transfer of electric charge through the air 
from points to belts. At the lower grounded 
pulleys the corona points are maintained 
negative so that negative ions are attracted 
towards the lower pulleys but are inter- 
cepted and carried up by the insulating 
belts. In a similar manner within the high 
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Fic. 3. Photograph of generator taken from side op- 
posite tube and pumping system. The 3-foot 
spheres used for voltage calibration are shown. 


voltage terminal the corresponding corona 
points directed at the upper pulleys are 
maintained positive so that positive ions 
are sprayed on the belts, neutralizing the 
negative charge brought up and charging 
the descending runs positive. The current 
output of the generator is controlled by 
regulating the charge sprayed on the belts. 
This is done from the control panel by 
simultaneously changing the lower and 
upper transformer kenotron voltages. 
The roentgen tube is of the cascade 
type’* and is continuously evacuated by a 
high-speed mercury-vapor pumping sys- 
tem. The tube consists of an insulating sec- 
tion 10 ft. high, composed of a stack of 
20 porcelain cylinders approximately 12 
inches in external diameter. The base of 
the porcelain assembly is supported by a 
steel cylinder which projects through the 
floor of the generator room into the treat- 
ment room below. At the lower end of this 
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Fic. 4. View of treatment room showing lead housing 
of lower metallic section of tube fitted with inter- 
changeable cones. This room is equipped with 
forced ventilation and has been attractively fur- 
nished. 


cylinder is a demountable water-cooled 
lead target‘ which is at ground potential. 
Both the cylinder and target are sur- 
rounded by a lead shield which protects 
the patient from direct radiation. Lead 
cones of various lengths and diameters 
may be attached to the lower end of this 
shield. 

The current at which the tube operates 
is controlled by regulating the filament 
temperature from the control panel. It is 
measured on a milliammeter mounted on 
the control panel which records the current 
arriving at the target. The electrons origi- 
nate from a 12-mil tungsten filament ar- 
ranged for easy replacement. An “electron 
gun’”’ of special design starts the electrons 
in a thin stream directed along the axis of 
the tube. Between each of the cylindrical 
porcelain sections of the tube is a metal 
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diaphragm with a focusing cylinder in the 
center. The effect of these focusing cylin- 
ders is to accelerate the electrons and main- 
tain them in a concentrated stream during 
their travel from the filament to the target 
16 ft. below. The total voltage impressed 
on the tube is divided uniformly between 
these focusing cylinders by corona. The 
electrons impinge on the target in a spot 
which is 7/8 of an inch in diameter at one 
million volts. A thin sheet of gold was 
originally employed for target material but 
it was found that copper, electrically plated 
with lead, served the purpose fully as well 
and was much less expensive. The entire 
target assembly is cooled by water cir- 
culating at city pressure. The focal spot 
can be reduced to any desired size by means 
of an electromagnetic coil of about 2,000 
turns located 4 ft. above the target. 

The size and position of the focal spot 
were determined in the early assembly 
stage by replacing the lead target with a 
quartz disk and observing the fluorescence 
of the quartz caused by the electron im- 
pact. The centering of the spot on the 
target was accomplished by shifting the 
position of the “electron gun’”’ relative to 
the axis of the tube. With the lead target 
in place, the size and position of the focal 
spot may be readily checked by using a 
pinhole camera. 

The treatment room is 14 by 1g ft. with 
an 8 ft. ceiling height, and is located en- 
tirely below ground directly under the 
generator room. This arrangement affords 
adequate protection from scattered radia- 
tion. The only lead protection necessary is 
on the door to the treatment room and a 
small section of the wall adjacent to the 
main hospital building. The roentgen beam 
passes through the thin water-cooled target 
assembly and is directed downward. The 
patient is placed in the desired relation to 
the beam by means of an adjustable table. 

Ionization intensity measurements have 
been carried out with a thimble chamber 
of standard make. When the generator is 
operated at one million volts and 1 ma. 
with a filter equivalent of 6 mm. of lead, 
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an intensity of 40 r per minute (air meas- 
urement) is obtained with an 80 cm. dis- 
tance between the center of the thimble 
chamber and the lower surface of the tar- 
get. Since our present ionization measuring 
apparatus does not satisfactorily record in- 
tensities higher than this, the output of 
the tube at the full current capacity of 3 
ma. has not been determined. Preliminary 
investigation indicates that the half-value 
layer of copper is approximately 10.5 mm. 
and that the 10 cm. depth dose, measured 
in a press-wood phantom with a Ioo sq. 
cm. field, is 51 per cent. 

This new type of therapeutic roentgen 
apparatus affords a number of practical 
advantages. The voltage which an electro- 
static generator can produce is inherently 
high and is determined by the geometry of 
the high voltage terminal and the effective- 
ness of its insulation from ground. The 
current capacity of such generators de- 
pends primarily on the number and speed 
of belts and the density of the electric 
charge which is put on the belts. This 
functionalized character of electrostatic 
generators makes possible the production 
of very high direct current potentials with 
a machine of great simplicity and relia- 
bility. 

Because of the constant potential, a 
homogeneous beam of high speed electrons 
is produced which results in an exceedingly 
high roentgen output and short effective 
wave length. The generator is now being 
operated at a potential slightly above one 
million volts, at a focal skin distance of 
7o cm. and a filter equivalent of 6 mm. of 
lead. It has been found necessary to reduce 
the current to 1 ma. in order to increase 
the time of administration of the average 
daily dose of 300 r to five minutes. By 
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virtue of the grounded anode, a patient 
may be irradiated at a focal skin distance 
as short as 15 cm., thus making possible 
the treatment of superficial cancers with- 
out the administration of an undesirably 
large depth dose. The control of the ap- 
paratus is simple and a technician with the 
usual training can learn to operate the 
machine in a few minutes. The total power 
input required to run the unit is about 15 
kilowatts which is small compared with 
other types of high voltage generators, and 
may be supplied from ordinary commercial 
low voltage power sources.* 


Acknowledgment is made to the Godfrey M. 
Hyams Trust whose generosity has made possible 
the construction of this apparatus. We are indebted 
to Dr. Joseph C. Aub, Director of the Department of 
Medicine of the Collis P. Huntington Memorial 
Hospital, for his interest and cooperation, and to 
Mr. Frank Scholz, Mr. Bernard J. Cosman and Mr. 
Reed Maull for their work on the assembly of the 
generator and tube. Acknowledgment is also due to 
the members of the Massachusetts Institute of 
Technology high voltage group at Round Hill for 
their valuable advice and cooperation. 
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COORDINATION OF PHYSICAL AND BIOLOGICAL 
DOSAGE IN HIGH VOLTAGE AND 
SUPERVOLTAGE ROENTGEN 
THERA PY* 


By T. LEUCUTIA, M.D., and K. E. CORRIGAN, Pu.D. 


Department of Roentgenology and Radium Therapy, Harper Hospital 
DETROIT, MICHIGAN 


(> EAT progress has been made in pre- 
scribing the physical dose in roentgen 
therapy, but the biological dose still needs 
further extensive study before it can be 
placed on a more solid clinical foundation. 
For this reason, it has become more and 
more convenient in the past few years to 
express the dose of a certain roentgen 
treatment by simply indicating the total 
number of roentgens given over an in- 
dividual area, region or tumor, specifying 
at the same time the quality of the rays 
used and sometimes the clinical method 
employed. Such a procedure, although 
satisfactory when limited to the deep roent- 
gen therapy field with 200 kv., becomes in- 
creasingly difficult when applied to therapy 
with voltages above 200 kv., especially if 
one makes use of mixed irradiation with 
rays of several qualities. It is therefore 
recommended that until a precise biological 
dose unit expressing the amount of energy 
absorbed at the point of action is devised, 
the physical dosage be codrdinated with 
some sort of a practical clinical unit of 
measurement which would at least act as 
an approximate biological indicator. 


A. PHYSICAL DOSAGE 


The Committee on Standardization of 
X-Ray Measurements only recently pub- 
lished a report'® embodying the most sa- 
lient requirements of physical dosage. For 
the clinician, this report includes the con- 
sideration of two of the most important 
factors governing the prescription of a 
treatment: the specification of the quality 
and the determination of the quantity of 
the radiation to be given. For the first it is 


recommended that it be expressed in terms 
of the complete absorption curve in a suit- 
able medium describing the equivalent 
voltage or half-value layer; for the second 
the advice is given that the measurement 
be always made in “free air” with a thimble 
chamber. The advantage of using the 
“equivalent voltage” as a means of charac- 
terizing the quality of a roentgen beam was 
expounded by us some time ago’ and it 
was stated then that aluminum or water 
forms a good absorbing medium if a stand- 
ard “free air’ ionization chamber is used 
and certain necessary precautions are ob- 
served in measuring the absorption. Since 
that time it was found that copper or tin 
is somewhat more suitable for practical 
purposes if one uses a thimble chamber for 
measurement. In all instances the fore 
filters must be indicated. The greatest 
value of the equivalent voltage method, 
as we shall see later, is that it permits an 
easy correlation of the quality of a roent- 
gen beam and the biological dosage as ex- 
pressed in erythema. Regarding the second 
factor of the physical dosage, that is the 
determination of the quantity of roentgen 
radiation, the specification that the roent- 
gens be measured in free air with a thimble 
chamber is likewise of great interest from 
the point of view of codrdination of the 
physical and clinical dosage. Until now it 
has been the practice to express the eryth- 
ema in roentgens measured on the surface 
of the skin, a procedure which has given 
rise to great inaccuracies, but by deter- 
mining the quantity (total r) of the radia- 
tion in roentgens measured in “‘free air” it 
will be possible to administer a more pre- 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 29—Oct. 2, 1936. 


76 


4 


_ 


VoL. 38, No. 5 
cise physical dose. This dose, then, can 
easily be converted, by taking into con- 
sideration the amount of scattering on the 
skin surface incident to various size fields, 
into a biological, principally erythema, 
dose. Of course, there are other factors per- 
taining to physical dosage, which cannot 
remain without influence on the biological 
dosage. Thus, the intensity factor (r/min.) 
has a réle, the significance of which must 
await further study, whereas the time 
factor assumes, when irradiation is frac- 
tionated and protracted, an importance 
which completely dominates the picture 
of clinical dosage. And there are still other 
factors of lesser importance. 


B. BIOLOGICAL DOSAGE 


Concerning the biological dosage it is 
recommended—and this is the main scope 
of the present paper—that the skin eryth- 
ema dose be again used routinely when 
prescribing clinical irradiation. Such a pro- 
cedure will permit a simpler correlation on 
the basis of one single unit of the four main 
factors stated above, which govern the 
physical dosage. By unifying these factors 
it will be easy to calculate, during the 
process of crossfiring, the focal dose at the 
site of the tumor or lesion in percentage of 
the surface dose which now is expressed in 
the same biological unit, although the 
physical dose may vary considerably. 
Furthermore, it will be possible—and this 
perhaps is the greatest advantage—to com- 
pute the physical dosage when mixed ra- 
diation, that is a combination of roentgen 
rays of several qualities, is employed. It 
will be possible in such an instance to de- 
termine in percentage of the skin erythema 
dose the amount or fraction of the physical 
dose for each quality and to change them 
at will during the course of the irradiation 
without incurring the risk of having to 
sacrifice the preciseness of the measure- 
ment. 

1. Skin Erythema Dose in Relation to 
Quality of the Radiation. \n a former pub- 
lication’ it was stated that in considering 
the dependence of the skin erythema on 
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the quality of the radiation employed, it 
appears to some advantage to draw a line 
of distinction between the “‘selective” and 
“differential’”’ action of radiation. Accord- 
ing to Russ and Scott," the former is de- 
fined as that action which, when radiation 
passes through a collection of cells, causes 
some varieties to be more affected than 
others, quite irrespective of the variation 
in the intensity of the radiation as it goes 
from one point to another or from plane 
to plane, whereas the latter is represented 
by a difference of action in any particular 
tissue after exposure to radiation of differ- 
ent wave lengths, although the amount of 
energy liberated in the tissues is the same. 
As concerns the selective action, there 
seems to be no quality dependence of the 
skin, but the effect of the differential action 
cannot be denied. Although with our pres- 
ent methods of energy measurements we 
may be unable to prove that this effect is 
a direct function of the wave length, never- 
theless there can be no doubt about its 
indirect dependence. Thus the increasingly 
better absorption conditions which are 
created at higher and higher voltages, such 
as the decrease of the photoelectric effect, 
increase in the range and amount of the 
Compton effect, more advantageous scat- 
tering, etc., are properties which at least 
indirectly must be attributed to the quality 
of the radiation. The fact remains that the 
more penetrating the rays, the larger the 
physical dose which can be administered 
to produce a similar skin erythema. If the 
quality of the radiation is described in 
terms of “equivalent voltage,” it will be 
comparatively easy to express this rela- 
tionship. 

2. Skin Erythema Dose in Relation to 
Quantity of Radiation. Since there is such 
a variation in the total number of roent- 
gens which can be administered at various 
voltages to produce an erythema and since, 
on the other hand, it would be exceedingly 
difficult to try to determine the erythema 
dose in every case individually, it becomes 
advisable to introduce some physical mean- 
ing into the definition of the skin erythema 
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dose proper. It appears best to make the 
skin erythema dose as determined by 
Glasser and Portmann' for 200 kv. the 
basic skin erythema dose and to take it 
as a starting point. 

According to Glasser and Portmann,' the 
erythema dose or “‘skin unit dose is de- 
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Fic. 1. Approximate erythema curve. Upper: r meas- 
ured on the skin, field 20 x 20 cm., intensity 20 
r/min., entire dose in one seance. Lower: r meas- 
ured in free air. Kv. =equivalent volts. 

fined as that dose of roentgen rays which, 

under certain given technical conditions, 

causes a slight reddening of the radiated 
area about a week after radiation. This is 
followed by a yellow-brownish discolora- 
tion about three weeks after radiation and 
by a definite browning six weeks after 
radiation.” The physical magnitude of 
such an erythema was found! to average 
at forty leading American institutions 
about 930 r if measured on the patient and 

about 660 r “in air” for 200 kv. (0.5 mm. 

Cu, eff. =15A, large area, 50 cm. focal dis- 

tance). The lowest figure in the tabulation 

was 500 r and the highest 1,250 r. Kistner, 
cited by Glasser and Portmann,' as a result 
of similar investigations in a number of 
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German clinics, obtained an average of 
$50 r (in air) for an equivalent erythema 
dose. It would take too long to enter into 
a discussion of the factors which may be 
considered to account for the discrepancies 
in the magnitude of the physical dose at 
the different clinics, but it appears that 
the variation in the quality of radiation, 
or the rather indefinite expression of this, 
might help to explain some of the diffi- 
culties. By making the “equivalent volt- 
age”’ the standard of the quality specifica- 
tion, we find, for example, that by increas- 
ing the voltage from 150 kv. equivalent to 
200 kv. equivalent, there is an increase of 
more than 1so rin the physical dose which 
can be administered to produce the same 
erythema. Since the quality of a beam pro- 
duced by 200 kv. (peak) and 0.25 mm. Cu 
corresponds to that of only about 154 kv. 
equivalent, whereas 200 kv. (constant) 
with 1 mm. Cu practically equals 200 kv. 
equivalent, the importance of a uniform 
quality designation at once becomes ap- 
parent. Our own investigations on a ma- 
terial of more than 1,000 cases during the 
past four years in which various qualities 
of rays were used up to 600 kv. equivalent, 
have shown that at 200 kv. equivalent the 
above described erythema is obtained with 
an average of just a little less than 800 r 
on the patient’s skin and $50 r in air. 

It thus appears advisable to designate 
the skin erythema dose at 200 kv. equiva- 
lent as the basic dose and to give it a 
physical character by defining it as that 
dose which requires the administration of 
a certain number of roentgens under well- 
established conditions. Since with de- 
creasing voltage a smaller and with in- 
creasing voltage a larger physical dose can 
be administered to produce the same eryth- 
ema, a curve expressing this relation for 
all voltage ranges will appear indispensable 
(Fig. 1). With the aid of such a curve one 
could proceed from the point of the basic 
skin erythema dose downward or upward 
purely on the basis of physical measure- 
ments by reading the number of roentgens 
necessary to produce a skin erythema at 


Voi. 38, No. 5 


any particular equivalent voltage, as in- 
dicated in Figure 1. This curve, which was 
first theoretically calculated by Lauritsen,® 
for the range of voltages from 20 to 2,200 
kv. equivalent, has now been verified 
clinically’ up to 1,000 kv. equivalent. To 
be true, it entails the requirement that the 
entire dose be administered in one single 
sitting—in our experience at the rate of 
20 r/min.—and that large fields (20X20 
cm.) be used. The top line indicates the 
measurement with the back-scattering on 
the surface of the skin, whereas the lower 
line gives the corresponding number of 
roentgens as measured in free air. It may 
be mentioned that all measurements were 
made with the Glasser condenser dosim- 
eter? which is particularly suitable for 
this purpose, especially at higher voltages. 
There is a possibility that some physical 
changes may be made in the factors princi- 
pally as concern the definition and realiza- 
tion of the roentgen at higher voltages, but 
the method has already proved of sufficient 
clinical accuracy to be considered as “‘ap- 
proximately” safe for general use. Of 
course, as previously pointed out,’:* a per- 
sonal control of at least one erythema is 
necessary before routine treatment is re- 
sumed. It is best to irradiate—after check- 
ing all factors pertaining to calibration 
one or several fields with the accurately 
measured physical dose, and then to wait 
three weeks for the expected biological 
effect or erythema. If this is confirmed, 
treatment may be started on a large scale, 
otherwise some adjustment of the curves 
may appear necessary. 

3. Skin Erythema Dose in Relation to In- 
tensity (r/min.) Factor. This phase of the 
problem requires further study. There is 
some evidence that, for example, erythema 
results under certain conditions from 500 r 
when the intensity is 500 r/min.; from 
1,200 r when the intensity is 5 r/min. and 
from 2,000 r when the intensity is 0.5 
r/min. (Holthusen). 

4. Skin Erythema Dose in Relation to 
Time Factor. In case the irradiation is 
given in fractions or is protracted over a pe- 
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riod of time, the introduction of the eryth- 
ema dose will permit a simpler calcula- 
tion of the cumulative dose which may be 
safely administered over a certain field, 
by making allowance for the time factor 
due to the daily loss of radiation effect. 
Lately it has been felt that the mere state- 
ment of the physical dose in such instances, 
by simply indicating the total number of 
roentgens given, creates some uncertainty, 
even if the magnitude of the fractions of 
the dose or the period of protraction is 
mentioned. This uncertainty becomes still 
greater when the irradiation is carried out 
with roentgen rays of several qualities at 
the same time. 

Holthusen,® Stenstr6m and Mattick,” 
and others, gave consideration to the im- 
portance of the time factor in 1926, but 
it is only during the last few years that 
more notable progress has been made 
toward the solution of the problem by 
Reinhard and Goltz® and especially by 
Hoffman and Reinhard.’ These authors 
expressed the daily wearing off of the 
radiation effect as well as the property of 
recovery of the irradiated tissues in mathe- 
matical derivations, which are based on 
certain clinical assumptions. Obviously, the 
process of cumulative action and tissue re- 
cuperation, even if applied exclusively to 
the skin, is so complex that one may not 
expect to be able to translate into precise 
mathematical equations the amount of ra- 
diation which accumulates or its fraction 
which is daily dissipated. Nevertheless, due 
to lack of other more exacting procedures 
for the present, a working basis is created 
which through long clinical experience may 
be evolved into an approximately accurate 
and rather safe practical method. With this 
view in mind, we too have tried lately to 
elaborate a formula and, based on it, to 
plot some curves which could give an in- 
sight into the mechanism of loss of the 
radiation effect, the formula being simple 
and flexible enough to apply to various 
situations, such as occur in every-day clin- 
ical therapy. To accomplish such a pur- 
pose, on the one hand it was necessary to 
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make assumptions which are somewhat 
open to criticism, on the other hand a few 
accuracies in the mathematical calcula- 
tions had to be sacrificed. However, as al- 
ready stated, the method is primarily in- 
tended for practical use and therefore it has 
only approximate value. It is even possible 
that with further clinical experience some 
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Kic, 2. Curves showing cumulative dose when equal 
fractions are given over one field daily or over two 
fields (in crossfiring), both fields being irradiated 
on the same day. The daily (24 hours) loss of radi- 
ation effect is assumed to be 7 per cent for the 
range of 200-600 kv. equivalent. 


slight changes or corrections may be re- 
quired. The formula is: 
k 
D.=D, (1 
I—k 
in which D.=cumulative dose, expressed 
in terms of the skin erythema dose; D;= 
fraction of the erythema dose administered 
daily for » days and & isa relative constant, 
expressing the amount of radiation effect 
remaining after one day; that is, k=(1 —/), 
/ being the loss of radiation effect per day. 
It is assumed that between the voltage 
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ranges of 200-600 kv. equivalent, / is equal 
to 7 per cent and that it represents the 
daily loss of radiation effect only as far as 
the skin reaction is concerned. For other 
tissues the value may be different. Like- 
wise, some variation may be observed when 
using other voltage ranges, the loss being 
greater at voltages below 200 kv. equiva- 
lent, and somewhat smaller at voltages 
about 600 kv. 

On the basis of the above formula, vari- 
ous curves were plotted by arbitrarily 
choosing such conditions as are most fre- 
quently encountered in routine practice. 
The protraction is indicated on the ab- 
scissae in days and the cumulation on the 
ordinates in terms of percentage of skin 
erythema dose. The fractionation is repre- 
sented by the individual curves, the mag- 
nitude of the fraction with which the irra- 
diation is carried out being marked on each 
curve, as, for example, 10, 20, 30, etc., per 
cent of the skin erythema dose. It is as- 
sumed, of course, that the fractions remain 
equal during the entire course of the treat- 
ment. Figure 2 gives curves for the cumu- 
lative dose in case radiation is given daily 
in equal fractions over one single field; 
in other words, ” represents periods of 
twenty-four hours and / is assumed as 
being 7 per cent for the same period. If 
irradiation is carried out by crossfiring 
through two opposite fields, both treat- 
ments being again given on the same day, 
as, for example, one in the forenoon and 
the other in the afternoon, the percentage 
of transmission from the opposite field 
must also be taken into consideration by 
computing the cumulative dose on each 
field. To simplify matters, we have plotted 
separate curves (in terms of smaller frac- 
tions) at the bottom of the former curves 
(Fig. 2) and proceed by adding the cumu- 
lative dose of the transmitted radiation to 
the original cumulative dose as given over 
the field directly. The situation, when ir- 
radiation is carried out every second day 
with equal fractions over one single field, 
or daily with equal fractions over two 
alternating fields (in crossfiring), is ex- 
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pressed in igure 3. Here w represents 
periods of forty-eight hours and the loss is 
assumed as 13.5 per cent. The cumulation 
due to the transmission from the opposite 
side is added to the original dose in the 
same manner as in Figure 2. Additional 
curves may be plotted for the cases in 
which 7 represents periods of seventy-two 
or ninety-six hours, when three or four 
fields are used for the purpose of crossfir- 
ing, etc. By thus proceeding, however, a 
certain mathematical error is committed 
and although the error is not sufficiently 
great in the closer fractionation to notably 
affect the final values, nevertheless some 
precaution is necessary when the treat- 
ments are spaced too far apart. 
An example will illustrate the value of 
the above method more clearly: Suppose 
that a pharyngeal tumor is being irradi- 
ated by the Coutard method with two al- 
ternating fields (one from each side of the 
neck) and by making use of two types of 
roentgen rays, obtained with 200 kv. 
equivalent and s00 kv. equivalent respec- 
tively; the daily fraction represents a 20 
per cent skin erythema dose and the trans- 
mission from the opposite side 20 per cent 
for 200 kv. equivalent and 40 per cent for 
soo kv. equivalent, that is a mean value 
of 30 per cent. The alternation for the two 
types of the roentgen rays occurs regularly 
every other day and the time of protraction 
is eighteen days. According to the curves 
in Figure 3 the cumulation dose from the 
direct radiation at the end of this period 
will be about 95 per cent s.£.p. If the 
transmission is 30 per cent s.E.D. the frac- 
tion of the radiation from the opposite 
side will amount to 20 X0.3, or 6 per cent. 
Krom the lower curves we will find that, 
at the end of eighteen days, this results in 
about 38 per cent cumulative dose so that 
the total dose per field will amount to 135 
140 per cent of a skin erythema dose. From 
Kigure 1 we then find that 20 per cent 
erythema dose is equal to 160 r (on the skin) 
at 200 kv. equivalent and 230 r (on the 
skin) at soo kv. equivalent, indicating that 
these figures represent the magnitude of 
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the daily fraction as expressed by the 
physical dose for the respective types of 
roentgen rays. The field is assumed to be 
20X20 cm.; for the smaller fields, the 
lessened surface scattering must be taken 
into consideration. 

The cumulative dose curves, as expressed 
above (in Figs. 2 and 3) are of great aid in 
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Fic. 3. Curves showing cumulative dose, when equal 
fractions are given alternately on subsequent 
days on two fields (in crossfiring) or over one field 
every second day. The loss of radiation effect for 
the two days (48 hour period) is calculated as 
13.5 per cent for the range of 200-600 kv. equiv- 
alent. 


clinical therapy, inasmuch as they permit 
the estimation of the total accumulated bio- 
logical dosage at any time during the course 
of treatment. In connection with this, it will 
seem more instructive, for example, to say 
that a 150 per cent skin erythema dose was 
given over a certain field to produce a des- 
quamation, than just to sum up the physi- 
cal dose without regard to the loss of radi- 
ation effect. For the same reason, it will 
appear rather misleading to try to simply 
translate the summed up physical dose 
into its equivalent biological dose and to 
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state, for instance, that a total of 3 skin 
unit doses was given to produce a desqua- 
mation of the skin. It must be mentioned, 
however, that in all these curves, the in- 
tensity factor was not taken into consider- 
ation, the rate of irradiation being always 
20 r/min. 


CONCLUSIONS 


It is recommended that the physical dose 
be always coordinated with the biological 
dose when prescribing a certain radiation 
treatment. 

For the present, the skin erythema still 
appears as the most suitable biological in- 
dicator and therefore it is recommended 
that it be used routinely as a biological 
dose unit. Since with increasing voltages 
an increasingly larger physical dose can be 
administered to produce a similar eryth- 
ema, a curve expressing this relation 
will be of great clinical aid. Such a curve 
may serve as a basis for the derivation of 
other curves, such as, for example, the 
curve expressing the measurement of roent- 
gens in free air, equivalent curves for vari- 
ous size fields by taking into consideration 
the surface scattering, curves expressing 
the time factor when treatment is fraction- 
ated and protracted, etc. 

The physical dose should always include 
a statement of (a) the quality of the radia- 
tion, expressed in the form of a complete 
absorption curve describing the equivalent 
voltage or half-value layer; (4) the quan- 
tity of the radiation expressed in roentgens, 
measured in free air with a thimble cham- 
ber; (c) the intensity factor (r/min.), and 
(d) the time factor, or daily loss of radia- 
tion effect, if treatment is extended over a 
certain length of time. Finally, it should 
include a detailed description of all factors 
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pertaining to technique, such as radiation 
source, calibration and clinical procedure.* 
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DOSAGE MEASUREMENTS ON TEN 400 KV. 
ROENTGEN-RAY GENERATORS* 


By OTTO GLASSER, Pu.D. 
Cleveland Clinic Foundation 
CLEVELAND, OHIO 


OST of the supervoltage roentgen 

therapy generators which have. been 
installed in the United States during the 
past two years have been of the 400 kv. 
type. 

It is desirable to compare these installa- 
tions as to the quantity and quality of ra- 
diation which they produce and also to 
compare them with 200 kv. generators. 
Ten new 400 kv. units were studied 
through the courtesy of radiologists and 
various manufacturers. Six of these were 
of the pulsating potential and four of the 
constant potential types. All of the tubes 
were General Electric sealed Coolidge 
tubes (XPT4). In six installations the 
tubes were suspended in air and in four 
they were immersed in oil. f 

The radiation intensity was measured in 
roentgens per minute in free air by means 
of an air wall thimble chamber produced 
by the Victoreen Instrument Company and 
designed to agree with a primary standard 
air chamber with reference to wave length. 
It was similar to the type originally de- 
scribed by Fricke and myself in 1925.! The 
comparison with a standard air chamber 
is essential because the Fricke-Glasser defi- 
nition of air wall equivalence of a thimble 
chamber is not always entirely sufficient to 
define the roentgen. The ionization pro- 
duced in the chamber also depends on the 
wall material, the air volume of the cham- 
ber and to some extent upon the wall thick- 
ness. However, extensive studies on the 
effect of volume, of internal area and wall 
material upon the ionization produced in 
the Victoreen air wall chamber have led 
to the conclusion that this chamber is ac- 


t Since presenting this paper, an additional 400 kv. generator 
with an air suspended porcelain center ground tube with pump 
was calibrated. The intensity obtained with this tube was found 


to be somewhat higher than that measured with the sealed tubes. 


curate within about 2 per cent in the 400 
kv. range, if properly calibrated in the 
200 kv. range. 

In making our calibrations of the 400 
kv. installations, the roentgen-ray beam 
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Fic. 1. Roentgens per minute at 400 kv. for different 
copper filters added to inherent filter equivalents 
of 3 mm. of copper. Four groups of equipment: 4, 
constant potential generator with tube immersed 
in oil; B.C.D., pulsating potential generators with 
tubes immersed in oil; £.F.G., constant potential 
generators with tubes suspended in air; 1/.J.K., 
pulsating potential generators with tubes sus- 
pended in air. 


was limited by diaphragms so that the 
cross section of the beam was slightly 
larger than the thimble chamber. Measure- 
ments were made at 80 cm. for the air sus- 
pended tubes and at 50, 60, and 70 cm. 
for the oil immersed tubes. 

Figure 1 shows the roentgens per minute 


* Read at the Thirty-seventh Annual Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 29g—Oct. 2, 1936. 
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Fic. 2. Relative intensities at 400 kv. obtained from 
data in Figure 1 in comparison with intensities 
obtained with 200 kv. radiation filtered with 1 
mm. of copper (no inherent filter). 


in free air that were found to be produced 
by the different types of generators when 
varying thicknesses of copper filters were 
used. According to our measurements, the 
different types of generators were found to 
fall into four groups with reference to the 
relative output for different thicknesses of 
copper filters (in addition to 3 mm. copper 
inherent) under the same conditions. One 
constant potential unit with an oil im- 
mersed tube (4) was placed in the first 
group and had the highest output. The 
second group contains three constant po- 
tential units with tubes suspended in air 
(E.F.G.); the third group contains three 
pulsating potential units with tubes in air 


Fic. 4. Purple heart wood phantom. 
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(H.I.K.), and in the fourth are three pul- 
sating potential units with oil immersed 
tubes (B.C.D.). The curves show that the 
radiation which emerges from the oil im- 
mersed tubes is somewhat softer than that 
produced by tubes suspended in air. 

In Figure 2, the same values are given 
relative to the 400 kv. intensity with 3 mm. 
inherent filter and also for comparison the 
relative intensity from 200 kv. radiation 
through 1 mm. Cu and 1 mm. Al (no in- 
herent filter). The half-value layers in cop- 
per for the quality of the 400 kv. beams 
can be read from these curves. They range 
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Fic. 3. Half-value layers in copper at 400 kv. for 
different thicknesses of copper filter. 


from 3.6 mm. copper to 5.2 mm. copper as 
compared with 1.1 mm. copper for the 
200 kv. beam. 

Figure 3 shows the increase in the half- 
value layers which results from increasing 
the copper filtration at 400 kv. for the two 
groups of apparatus, 7.B.C.D. and E.F.G. 
H.I.K. The values obtained by Mayneord 
and Roberts,? Bouwers and van der Tuuk,’ 
and Taylor and Singer‘ for similar measure- 
ments are also shown in this graph for 
comparison. 

Recently there has been considerable 
controversy about the relative depth dos- 
ages for 200 and 400 kv. apparatus. We 
have investigated back-scattering and 
depth dosages thoroughly with special em- 
phasis on the 400 kv. radiation and present 
here a few of our data. Our back-scattering 
and depth dosage measurements were 
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made with a phantom (size 25 X25 X25 
cm.) of purple heart wood (Fig. 4), the 
density of which closely approximates that 
of water. The ionization chamber was in- 
serted tightly into the block through holes 
at O, 3, 5, 7, 10, 15, and 20 cm. from the 
surface; this wood phantom is superior to 
a water, paraffin, or rice phantom because 
it is easy to handle, is constant, and be- 
cause conditions always are reproducible. 

Kigure 5 shows the back-scattering val- 
ues and the percentage dosages at 10 cm. 
depth for different size areas. The back- 
scattering at 400 kv. is a little more than 
20 per cent even for large areas and this is 
considerably less than at 200 kv. where it 
amounts to over 40 per cent under similar 
conditions. This fact has been recognized 
by various other observers and our results 
agree with theirs? quite closely. Compar- 
ing the 10 cm. depth doses for different 
sizes of field, it may be noted that at 50 
cm. focal distance, there is a considerable 
difference between doses from 200 kv. and 
those from 400 kv. radiation; this differ- 
ence is somewhat less at 80 cm. distance. 

Figure 6 shows the change in Io cm. 
depth doses for different kilovoltages and 
heavily filtered radiation using a 10X10 
cm. field at 80 cm. focal distance. 


SUMMARY 


Measurements of the quantity and qual- 
ity of roentgen rays produced by six pul- 
sating and four constant potential 400 kv. 
roentgen-ray generators are reported. 
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Fic. 5. Doses at 10 cm. depth and back-scattering 
at 400 kv. and depth dose at 200 kv. 
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Kic. 6. Doses at 10 cm. depth, 10 X10 cm. field and 
80 cm. focal skin distance, for different |kilovolt- 
ages. 


Intensity measurements for various cop- 
per filters are presented. The highest out- 
put in roentgens per minute that was 
measured was produced by a constant po- 
tential unit with the tube immersed in oil. 

The radiation quality is given in half- 
value layers of copper. These half-value 
layers for 400 kv. radiations range from 3.6 
to 5.2 mm. copper. The half-value layer 
for oil immersed tubes was found to be 
less than that for air suspended tubes under 
identical conditions. 

Measurements of back-scattering and 
percentage depth doses show that there is 
a definite difference between the amounts 
from 200 kv. and those for 400 kv. equip- 
ment. 

In general, it may be said that it is re- 
markable that there is so little variation 
in quantity or quality output of the same 
types of 400 kv. generators using Gen- 
eral Electric (XPT4) tubes. 
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DISCUSSION ON PAPERS BY DRS. DRESSER, 
TRUMP AND VAN DE GRAAFF); LEUCUTIA 
AND CORRIGAN, AND GLASSER 


Dr. Lauriston S. Taytor, Washington, 
D. C. The papers which we have heard this 
afterncen have been very interesting from a 
great many viewpoints. Beginning with the 
first paper, that by Dr. Dresser and his asso- 
ciates, | wonder how many in the audience 
were left with the impression that here was an 
example of progress marching backward. Those 
of you who are old-timers (a good deal older 
than I am in this work) recall the static ma- 
chine with the whirling disk with its sparks and 
various difficulties that were encountered in 
humid climates or when the weather was damp 
or dry. It is very interesting to find that the 
technical improvements which have come 
about as a result of physical research in the 
past fifteen years have overcome a great many 
of the difficulties present in the early static 
machine, and have made possible improve- 
ments which have enabled us to go to such 
voltages as described by Dr. Dresser in his 
paper on the use of the so-called Van de Graaff 
generator. 

This type of generator is undoubtedly one 
which is going to receive a great deal of atten- 
tion in the future. I am not sure about the 
economics of it. I understand it has been said 
that a Van de Graaff generator is a great deal 
cheaper in construction than transformer 
equipment. However, most of the people who 
have constructed this equipment have been 
those whose salaries were to be paid in any case, 
who had shop facilities available which would 
be paid for in any case, and consequently it is 
very hard to get at any rea! cost data. I don’t 
recall whether Dr. Dresser in his paper from 
the floor mentioned the matter of expense. In 
the paper which I read in advance he did point 
out that such a device as this could be con- 
structed very much more cheaply than trans- 
former generators such as are ordinarily used 
otherwise. 

However, before we pass judgment on the 
cost of this, and in the same manner before we 
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pass judgment on the cost of the Sloan gener- 
ator, the low cost of which has been widely ad- 
vertised, I think we had better do a little cost 
accounting and figure in the annual salaries of 
the various physicists and engineers who have 
worked on these problems and compare them 
rather critically before we start to construct a 
great many high voltage plants of this sort. 
I don’t say this disparagingly, but that point 
has been so frequently emphasized that I think 
it should be brought to your attention. 

It is rather interesting to see also in this con- 
nection that a wide variety of similar devices 
are now appearing. I think in the literature 
there must be at least twenty different electro- 
static devices for producing high voltages, 
ranging from 100 kv. up to perhaps 1,000,000. 

One in particular carries us even closer back 
to the old Wimshurst machine. There has been 
constructed in Dr. Tuve’s laboratory in Wash- 
ington an experimental model of a whirling 
disk electrostatic generator, in which the elec- 
tric charge is sprayed on the whirling disks— 
a device built for about 200 kv. and I think 
2 ma. The device is no larger than the old- 
fashioned large Wimshurst machine. It gives 
a very steady output on a current sufficient 
to activate an ordinary air-cooled therapy tube. 

Another device employing the Van de Graaff 
principle is in use at the University of Wiscon- 
sin by Dr. Herb where they have put a small 
generator into a cylinder in which there is air 
compressed to about 8 atmospheres. With it 
they can go to a good many hundred kilovolts 
in a tank that is a few feet in diameter, about 
18 feet long. I think in any case that there will 
be a great deal of interest attached to a de- 
velopment of this type in the next five years. 
It is very interesting to have this paper by Dr. 
Dresser describing what I believe is probably 
the first hospital installation of the sort. 

Dr. Leucutia, in his paper, mentioned the 
time-intensity factor, referring particularly to 
the curves of Holthusen. On a physical basis 
some such result as he showed is very reason- 
able. If you produce ionization in a medium 
such as the body, and then after producing the 
ions at a normal, steady rate, suddenly stop 
everything—in other words, take an instan- 
taneous picture of the region in that volume 
which is covered by ions, you will find that 
some one-billionth, I believe, of the volume is 
covered by ionized areas. In other words, you 
have to have a billion of these instantaneous 
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pictures in order to cover, on the average, the 
whole volume of the irradiated medium. The 
covering power of ions within a volume de- 
pends on the velocity of the original photo- 
electrons which produce the ions, the volume 
being larger as the velocity increases—the 
velocity increasing as the voltage goes higher. 
These ions are formed in small columns within 
which the ionization density is extremely con- 
centrated. It is not unreasonable to expect, 
therefore, different biological results, depending 
on whether you use a high intensity radiation 
for a short period of time, or a low intensity 
radiation for a long period of time. I don’t 
believe there is any reason to expect a simple 
reciprocity law there; consequently some such 
results as shown by Dr. Leucutia are undoubt- 
edly reasonable. 

I think Dr. Glasser is to be congratulated for 
the rather thankless job of calibrating these 
half dozen or more 400 kv. machines. It is what 
we have needed more than anything else, in 
view of the rate at which these high voltage 
tubes are coming into use by the radiologist. 
Until recently there has been no concrete in- 
formation available as to the comparative out- 
puts of these tubes from one to the other. I am 
not at all sure that the unit with which Dr. 
Glasser measures the output is necessarily the 
absolute unit. It may well be, but that is not 
important now. The important thing is that 
these machines in operation have been care- 
fully compared by the same person under 
identically the same conditions; consequently 
the outputs are very directly and simply re- 
lated. 

It may be that as in the future some other 
means of making absolute measurements are 
developed, Dr. Glasser’s units will be shown 
independently to be exactly the roentgen. 
I don’t mean to imply by that that it is not; 
I only mean to say that in my opinion there is 
no simple experimental proof yet of the direct 
relationship between the present low voltage 
roentgen and the roentgen at the higher volt- 
ages. 

On one of his curves on which he showed a 
series of half-value layers, he showed a point 
taken from a paper from our laboratory, and 
he very politely refrained from calling attention 
to it. However, | will call attention to it myself 
with a public apology for having published it 
in the first place. That point was one taken 
from a series of curves that we obtained several 
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years ago on one of the first high voltage in- 
stallations in steady operation in this country. 
We had very little to go on and at that time 
there was no apparent thimble chamber, such 
as he is now using, which would be suitable for 
measuring dosage output. So with the help of 
Mr. Folsom we set up a somewhat crude paral- 
lel plate air ionization chamber with which 
these measurements were made. 

It is interesting that up until now compari- 
sons of thimble chambers with standard air 
chambers have been the proof of the adequacy 
of the thimble chamber. The measurements of 
ours to which I referred are the only measure- 
ments of the kind that I know of that have 
been made with a standard open air ionization 
chamber. This undoubtedly means one thing, 
that our technique of using a standard open 
air ionization chamber at these high voltages 
was evidently in error. I can’t believe that even 
if the thimble chamber is in error, it is in suffi- 
cient error to account for the large disparity 
between results shown on these curves. I do 
feel, however, that until some method of using 
standard air ionization chambers can be de- 
vised, it is not 100 per cent safe to talk about 
the relationship of the roentgen at 200 kv. 
and the roentgen, say, at soo kv. 

We are at present putting together a 600 kv. 
potential generator which will be used solely 
for physical measurements, and the first prob- 
lem which-we will take up is the investigation 
of the possibilities of using large standard 
ionization chambers as compared with the 
thimble chambers. 


Mrs. Epirn H. Quimsy, New York City. 
At the present time I want simply to discuss 
Dr. Leucutia’s paper, in order to give him a 
chance to talk back to me when he closes his 
discussion. 

The definition of the roentgen, at present ac- 
cepted by radiological organizations, implies 
measurement of the radiation in air, and Dr. 
Leucutia recognizes that, such being the case, 
it cannot be properly used in specifying tissue 
doses. He therefore proposes the establishment 
of a dosage unit which shall be a standard ery- 
thema, produced by a certain specified quality 
of roentgen rays, regardless of what quality is 
actually used. This unit, then, will not be the 
old familiar erythema dose except for one qual- 
ity of radiation; for all others it will be an arbi- 
trary quantity, based on the relation between 
the actual erythema produced by a given ra- 
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diation, and the ionization produced by it. For 
soft radiation a clinical erythema will be less 
than a standard erythema; for high voltage the 
reverse will be the case. It seems to me that 
such a terminology will result in worse con- 
fusion than the present situation with regard to 
the measurement of dosage in roentgens. 

The use of some type of erythema as a stand- 
ard for expressing tissue dose is quite general. 
At the Memorial Hospital we have for a long 
time used such a standard, and we have recom- 
mended it as the most satisfactory unit under 
existing conditions of measurement. We have, 
however, emphasized the fact that it was far 
from being an accurate measure, even if it 
could be clinically determined precisely in the 
first place. We have repeatedly expressed the 
hope that a more satisfactory unit would be 
developed. 

The main difficulty with a unit based on ery- 
thema, assuming that the erythema could be 
accurately determined, is the fact that the ery- 
thema dose changes with the quality of the 
radiation, as Dr. Leucutia has brought out. We 
can only measure an erythema at the surface 
of the body. However, as the radiation pene- 
trates below the surface it undergoes change in 
quality, and this change becomes greater, the 
greater the depth below the surface. If we were 
to use a practical erythema as a precise measure 
of tissue dose, it would be necessary to make 
some allowance for change in quality effect 
with depth. At present the necessary data for 
making such corrections are not available. 
Some work has been done along those lines. We 
showed at one time that radiation generated by 
200 kv. (peak), filtered by 0.5 mm. of copper, 
having a half-value layer in copper of about 
0.9 mm., was softened to a half-value layer of 
about 0.6 mm. at a depth of g cm. in paraffin. 
This might correspond to a change in erythema 
dose of about 15 per cent. 

Dr. Leucutia proposes to get around such 
difficulties by the use of an arbitrary standard 
erythema, but there still exist discrepancies in 
ionization measurement at surface and depth. 

Now with regard to the relation between 
quality and erythema, I should like to comment 
on the first curve Dr. Leucutia presented—the 
one showing a sharp minimum at about 100 kv. 
In the first place, this curve was developed by 
Lauritsen from purely theoretical considera- 
tions. In the second place, his kilovolt values 
express monochromatic radiation, and for pur- 
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poses of comparison we may say that 100 kv. 
monochromatic corresponds to about 200 kv. 
as we are accustomed to thinking. This curve, 
then, implies a minimum in the erythema dose 
at about 200 kv., and we know that this is not 
correct. Such theoretical work as Lauritsen’s 
is of great value, but we must exercise con- 
siderable caution in our interpretation of it. 
Before using it for practical purposes, we should 
attempt to verify it, at least within our working 
range. This Dr. Leucutia has done, but I am at 
the moment uncertain as to whether he has 
included the monochromatic feature in specify- 
ing his voltages. In any case, I do not think he 
has investigated the portion of the curve on 
the soft radiation side of the minimum, which 
includes the quality of much of the radiation 
in the depths of the tissues. 

In connection with the use of the erythema 
dose as defined, I should like to ask whether 
there is any definite variation in time of appear- 
ance of the reaction with change in quality 
of the radiation. We have found that erythema 
from gamma rays sets in considerably later 
than that from roentgen rays. I wonder whether 
as you go toward higher voltages with roentgen 
rays any such difference has been noted. If so, 
should such a difference be incorporated into 
the definition instead of setting an arbitrary 
period of three weeks for the appearance of 
the reaction? 

With regard to the intensity curve, or the 
intensity data which have been presented, | 
should like to point out that Holthusen’s data 
are a mixture of information obtained partly 
with roentgen rays and partly with radium, 
and that his methods of measuring radium are 
open to criticism, so that his numerical results 
are perhaps not correct. It is, however, cer- 
tainly correct that such a difference does exist; 
that it is in the direction stated, and that it 
should be taken into consideration. 

As to the recuperation factor of 7 per cent 
per day, I think we have shown definitely that 
it is not quite as simple as that. Tissue recuper- 
ation cannot be reduced to as simple a mathe- 
matical formula as a single exponential. The 
recovery during the first few days of treatment 
is much greater than it is later. Now a constant 
recovery factor which is too small for the first 
days and too large for the last ones may lead 
to the same calculated result at the end of a 
specified period as the correctly graduated ones. 
This does not mean that it is right, or even that 
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it might be alright to use it anyhow, since it 
gives the same answer. It will give that answer 
only at one point in the treatment. Earlier it 
will give too large an answer, and later one 
too small. 

In thus discussing at length Dr. Leucutia’s 
paper, 
sympathy with his purpose. I regard as highly 
important the effort to set up a simple and 
usable method of computing dosage. Nor do 
I wish to appear to be a quibbler over small 
things, but I do think that when we talk in 
terms of precision we should make a definite 
effort to investigate the errors which may 
enter into the problem. I have been trying to 
point out some which appear to have been 
overlooked. 


Dr. Leucutia (closing). I should like to use 
this opportunity to thank our Chairman, Dr. 
Waters, for permitting me to participate as a 
clinician in this very highly technical sym- 
posium on physics. My purpose is merely to 
present the point of view as we see it in prac- 
tical application. There is no doubt that great 
progress is being made from year to year as 
far as physics is concerned, yet when we con- 
sider that the American Committee on Stand- 
ardization has indorsed the thimble chamber 
as a standard chamber, and now Mrs. Quimby 
has demonstrated to us that there is an error 
of as much as 30 per cent when it comes to 
measuring the same values with another instru- 
ment, we clinicians must find some way to 
have the biological effect expressed in a unit 
which we can use in clinical application. The 
main purpose of this paper was to emphasize 
the necessity of such a clinical unit. 

When it was proposed that the skin ery- 
thema be again used as the basic unit, it was 
not intended to give it a new definition. It was 
only meant to express it in physical terms: as, 
for example, that dose which at 200 kv. equiva- 
lent necessitates the administration of 800 r 
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I do not wish to appear to be out of 


to produce a certain biological effect. It is not 
necessary to call it an erythema dose. Since it 
represents a physical quantity we may give it 
any other name. With this dose as a starting 
point then, we could proceed by using the 
curves which were presented here, and which 
are based on physical measurements and from 
them we could determine the dose for higher 
voltages, as for example, 500 kv. or 1,000 kv. 
Of course, if there is any codrdination to be 
made, it would have to be made on the basis 
of clinical observation, by noting a certain 
biological effect such as the erythema. 

There is no doubt that at greater depth the 
quality of the radiation changes, and therefore 
we were very careful to point out in this paper 
that the dose applies to the skin and called it 
“skin erythema dose’’ without implication of 
what happens in the deeper structures. If one 
takes this as a basis the dose in a deeper struc- 
ture becomes an arbitrary one which is ex- 
pressed in so many per cent of the surface dose. 
Furthermore, there is no doubt that with 200 
kv. the erythema appears within one week and 
with higher voltages later, but then by giving 
the dose the above definition this, too, becomes 
of secondary importance. 

As far as the recuperation factor is con- 
cerned, I quite agree with Mis. Quimby—and 
I left the door wide open—thar there is a con- 
siderable ground for criticism. Again the pur- 
pose was to establish approximate values, and 
it is my belief that with further improvement 
of physical methods and measurements it will 
be possible to express these curves in a more 
precise way. 

I should like to take this opportunity to 
thank especially Mrs. Quimby for her very 
kind discussion. I have a very high esteem for 
the unit which is being introduced on a difter- 
ent basis, and we hope that within a few years 
the unit of energy and absorption, which must 
be our ultimate goal, will be satisfactorily 
worked out. 
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THE USE OF PITRESSIN FOR THE ELIMINATION 


OF INTESTINAL GAS IN ROENTGENOGRA PHY 
OF THE GENITOURINARY TRACT 
AND GALLBLA DDER* 


By L. W. PAUL, M.D., and S. R. BEATTY, M.D. 


KANSAS CITY, MISSOURI 


HE elimination of gas from the intes- 

tinal tract is one of the most difficult 
and troublesome technical procedures en- 
countered in soft tissue roentgenography of 
the abdomen. While in some patients ene- 
mas of various kinds may remove the gas 
from the colon, in others no benefit is ob- 
tained, and frequently there seems to be an 
actual increase in the amount. Because of 
the unsatisfactory results from enemas 
their use preparatory to roentgenography 
of the urinary tract has been abandoned 
by us. It is still a routine procedure in our 
department to give the patient a single 
cleansing enema an hour before cholecysto- 
grams are to be made, but the results have 
not been uniform or certain. The use of 
pitressinf in these cases was suggested and 
we wish to report our observations on the 
value of this drug in the elimination of in- 
testinal gas. 

Reports on the effect of pitressin on in- 
testinal motility are numerous. One effect 
is the increase in tone of the intestinal 
tract. According to Ivy,? and Ivy and 
Bergh,’ extract of the posterior lobe of the 
pituitary gland produces a contraction and 
decrease in size of the gallbladder of from 
one-fourth to one-half; however, this drug 
is not as effective in emptying the organ as 
egg yolk and fat. 


MADISON, WISCONSIN 


While our own studies were in progress, 
Collins and Root! reported on the use of 
pitressin in gallbladder roentgenography. 
They administered the drug to 73 patients 
in whom gaseous shadows interfered with 
gallbladder visualization, and obtained ef- 
fective results in 82 per cent of the cases. 
They noted no untoward reactions. Pa- 
tients with advanced hypertension, sus- 
pected coronary disease or blood pressures 
below 100 mm. of mercury were not given 
the drug. 

Our studies were concerned, first, with 
the use of pitressin in roentgenography of 
the urinary tract. All films of the kidney, 
ureter and bladder area taken during a pe- 
riod of one month were studied and classi- 
fied according to their diagnostic value so 
far as the amount of intestinal gas was con- 
cerned. During this time patients were 
given no preliminary preparation of the in- 
testinal tract. During the following month 
a similar procedure was carried out except 
that the patients were given pitressin be- 
fore the roentgen examination. Those with 
hypertension or serious cardiac disease 
were not included. The drug was adminis- 
tered as follows: 

One ampule (20 pressor units) was given 
subcutaneously at 8:00 A.M. A similar dose 
was given at 10:00 A.M. and the films were 


TaBLe | 
Good Fair Poor 
Total 
No. Per cent No. Per cent No. Per cent 
One month’s K.U.B. films 76 5 6.5 34 44.8 37 48.7 
(No preparation) 
One month’s K.U.B. films 70 15 21.4 38 54-4 17 24.2 


(Pitressin used) 


* From the Department of Radiology and Physical Therapy, University of Wisconsin. 
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Fic. 1.4. Forty hour roentgenogram of the gallbladder. Note gas overlying the shadow. 
Fic. 1B. Same patient one-half hour after pitressin. Gallbladder shadow completely free from gas. 


Fic. 24. Forty hour roentgenogram. Gas and dye in colon make interpretation impossible. 
Fic. 2B. Same patient one-half hour after pitressin. Gas and dye have disappeared leaving 
clearly visualized gallbladder containing stones. 


taken at 11:00 A.M. No serious reactions 
were encountered. Most of the patients ex- 
perienced abdominal cramps and about 


one-half had bowel movements following 
the injection. A few showed the “blanch- 
ing phenomena.” Studies of the blood pres- 
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TaBLeE II 

Pressor No.of | 
ates of Bvami. | Good | Fair | Poor 
Picressin® | nations | Results | Results | Results 

20 | 19 14 4 | I 

10 8 | 3 2 3 

Total 27 17 6 4 


Parke, Davis and Company, Detroit, were kind enough to 
place the necessary material at our disposal. 


sure following the administration of pitres- 
sin were not made. The results are given in 
Table 1. 

It will be seen that there was a consider- 
able increase in the “good” and “fair” 
groups when pitressin was used. A film was 
classified as “good” only when both kidney 
and ureteral areas and the bladder region 
were entirely free from gas shadows. 

A somewhat different procedure was em- 
ployed in the gallbladder cases. We use the 
oral method of administering the dye with 
multiple doses when necessary, according 
to a technique modified after Stewart and 
Illick.* The films were examined as soon as 
processed. Those in whom gallbladder vis- 
ualization was interfered with by gaseous 
shadows were given one ampule (20 pressor 
units) of pitressin subcutaneously. Films 
were made thirty and sixty minutes later 
in the earlier cases and only at the half hour 
interval in the remainder. During this pe- 
riod 98 examinations of the gallbladder were 
made. From among these, 27 were selected 
for study with pitressin because of exces- 
sive gas. The results were so satisfactory 
that it has been made a part of our regular 
gallbladder routine. Of these 27 cases, good 
results were obtained in 17. 

A result was classed as good when, after 
pitressin, a gallbladder shadow, previously 
obscured, was obtained entirely free from 
overlying gas or dye. Two illustrative cases 
are shown in Figures 1 and 2. 

In the first 18 cases, doses of 1 cc. con- 
taining 20 pressor units were used; subse- 
quent cases were given I cc. of a weaker 
solution containing only one-half of that 
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amount (10 pressor units). The results in 
this latter group were definitely poorer so 
that we have now returned to the use of 
the ampules of 20 pressor units per I cc. 

The effect of the drug on the size of the 
gallbladder was not noticeable in most 
cases. In a few, a contraction and decrease 
in size of moderate degree occurred; this 
was not sufficient to interfere with the ex- 
amination and did not compare with the 
effect usually obtained with an eggnog. 

It was found that in no case was a better 
film obtained at one hour than at the half 
hour period, while occasionally gas had re- 
accumulated in amounts sufficient to again 
obscure the gallbladder. Roentgenograms 
are now taken routinely, thirty minutes 
after the pitressin has been given. 


CONCLUSIONS 

1. The subcutaneous administration of 
pitressin has been found to be of consider- 
able aid in the elimination of intestinal gas 
during roentgenography of the gallbladder 
and urinary tract. 

2. The necessity for re-examinations has 
been greatly lessened and the routine use 
of this drug is advocated. 

3. Observance of the contraindications 
to the administration of pituitary extract 
is advisable. 

4. Contraction of the gallbladder due to 
pitressin is usually slight and in our experi- 
ence does not interfere with the examina- 
tion. 

We wish to thank Dr. E. A. Pohle, Professor of 
Radiology, University of Wisconsin, for his interest 
in our experiments and his advice in preparing the 
manuscript. 
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THE POSTURAL TREATMENT OF INFANT COLIC* 


By WILLIAM SNOW, B.S., M.D. 


NEW YORK CITY 


HERE has indeed been much confu- 

sion as to the cause of infant colic. We 
know that it usually disappears after the 
first three months of life. For a number of 
years I had been confused by the roentgen 
observation of gas in the small intestines of 
infants. By solving this problem I acci- 
dentally discovered that the presence of 
gas in the small intestines is the most com- 
mon cause of infant colic. Smith and Le- 
Wald! reported a somewhat similar study 
in 1916S. 

At first I thought that the presence of 
gas in the small intestine might be the re- 
sult of fermentation. This was only natural, 
because so much emphasis had been placed 
on food formulae by the pediatricians. 
However, study in this direction was disap- 
pointing. 

One day I was roentgenoscoping a pa- 
tient who had a large stomach bubble. As 
would be expected, in the erect position 
the gas collected at the cardia. In the re- 
cumbent position the gas shifted towards 
the pylorus, and escaped into the duode- 
num. As I was struggling in an effort to fill 
the bulb with barium it occurred to me 
that the same phenomenon frequently oc- 
curs during cystoscopy and retrograde pye- 
lography, where the gas is actually driven 
into the small intestine from the stomach. 
The next thought to suggest itself was that 
the same thing was happening in infants. 

Anatomically we know that the entrance 
of the esophagus into the stomach is lo- 
cated, posteriorly, directly under the dia- 
phragm, and that the pylorus is at a lower 
level anteriorly. Since Jower animals as- 
sume the all-four position, the esophagus 
is on a higher level than the pylorus. This 
holds true in the kangaroo and even in its 
young. The American Indian squaw kept 


' Smith, C. H., and LeWald, L. T. 4m. ¥. Dis. Child., 1915, 
9, 261-282, 


her papoose in a more or less erect position. 
Air that passes into the stomach in the 
above instances remains at the cardia. 
However, since infants, especially in the 
hospital, are kept on their backs, air that 
passes into the stomach, rises to the py- 
lorus, where it is trapped by the fluids usu- 
ally present. Before food can get out of the 
stomach, it has to push the air ahead of it 
into the intestine. 

In order to determine how often gas is 
present in the small intestine in the new- 
born (the first week of life) we roentgeno- 
graphed 50 infants and found half of them 
with this condition.2 To prove that this 
gas had been forced down from the stom- 
ach by the recumbent posture we placed 
these infants in the semi-inclined position 
so that the esophagus would be on a higher 
level than the pylorus for twenty-four 
hours and then roentgenographed them 
again. The gas disappeared from the small 
intestine in 22 of the 25 cases. Three cases 
were not successfully carried out, because 
the positioning was not properly main- 
tained. 

The pediatrician teaches mothers and 
nurses to place the infant across the shoul- 
der after feeding to get rid of the stomach 
bubble. We have found this to be insuf- 
ficient. Solis-Cohen and Bruck,’ in a study 
of 500 newborn infants, noted distention 
of the esophagus with air as a rather fre- 
quent occurrence. In other words, air passes 
down the esophagus, even though the in- 
fant is not feeding. If the baby is kept on 
its back between feedings, the air passes 
into the stomach, is trapped, and must be 
driven into the small intestine. 

Roentgenologists have long recognized 

2 Snow, W., and Cassasa, C. S. B. Postural treatment of tym- 
panites. 7. 4m. M. Ass., 1935, 104, 1403-1404. 
3 Solis-Cohen, L., and Bruck, S. Roentgen examination of chest 


of 500 newborn infants for pathology other than enlarged thymus. 
Radiology, 1934, 23, 173-179- 


* This work was carried out at the Bronx Hospital and Harlem Hospital, New York City. Read at the Thirty-seventh Annual 
Meeting, American Roentgen Ray Society, Cleveland, Ohio, Sept. 2g-Oct. 2, 1936. 
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that the presence of gas in the small in- 
testine of adults is of pathological signifi- 
cance. In large amounts it always gives rise 
to colic. We found that infant colic was re- 
lieved by the postural treatment described. 
Placing the baby on its abdomen or its 
right side obviously accomplished the same 
purpose. We now feel safe in stating that 
the presence of gas in the small intestine 
is always abnormal regardless of the age 
of the patient. 

The pediatricians have gone a long way 
in their monumental work of infant feed- 
ing. Unfortunately, infant. colic under 
three months of age has persisted. The gen- 
eral attitude has now been not to worry too 
much about it, as long as the baby is gain- 
ing weight. This has not been a sufficient 
answer to parents who have had to suffer 
through this trying period. 

There is an old adage that an infant cries 
only when there is something wrong. I was 
strongly convinced of this after seeing the 
results of the postural treatment for colic. 
We were taught that at the end of three 
months colic usually disappears. I can now 
understand that this is true because the 
infant then begins to turn by itself and can 
change its position. 
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The modern mother has learned to put 
great trust in the pediatrician. This is well 
deserved when we consider what they have 
accomplished. It would be logical for them 
to spread the practice of the postural treat- 
ment of infant colic. This should be begun 
in the hospitals, to set an example, and 
nurses and mothers should be given proper 
instructions. As a matter of fact, a number 
of my friends have already started this 
practice in some hospitals in New York and 
among their private patients and report to 
me that the results are gratifying. 


SUMMARY 


1. We have shown that gas in the small 
intestine of infants comes from the stom- 
ach, due to the recumbent posture. 

2. This can be avoided by the semi-in- 
clined position, or placing the infant on the 
right side or the abdomen. 

3. In our experience, infant colic has 
disappeared by the use of this postural 
treatment. 

4. We urge that physicians in the hospi- 
tals set an example to the mothers by fol- 
lowing this treatment and teach the moth- 
ers its significance. 


CRED 


VISUALIZATION OF SHATTER-PROOF 
GLASS IN THE TISSUES 


By J. 


MAXEY DELL, JR., M.D. 


GAINESVILLE, FLORIDA 


HE problem presented me in _ two 
cases of foreign body determination 
prompted this clinical note. The first case 
was an antomobile accident patient with 
lacerations around the neck and contusions 


KiGc. 1 


of the face. A film was made of both jaws 
for possible fracture. Lying in the soft tis- 
sues anterior to the body of the atlas and 
posterior to the angle of the mandible was 
an oblong body having the density of 
1). The question arose as to 
where the bone fragment came from. We 
could locate no site and asked the surgeon 
to probe the wound for a foreign body. 
This was done and an oblong piece of shat- 
ter-proof glass removed. 


bone (Fig. 


\ second case was in an automobile ac- 
cident about one year before examination. 


She suffered a laceration of the left side of 
the forehead in May, 1935. There was sup- 
posedly a fracture below the laceration. 
The laceration was sutured and healed 
nicely. She had no further trouble until 
April 1, 1936, when she bumped her head 
on the wall. Since that time she has had 
pain in the old scar. Roentgen examina- 
tion of the skull showed a small body hav- 
ing the density of bone posterior to the 
lateral rim of the orbit and on a level with 


Fic. 2 


the middle of the zygomatic arch. The simi- 
larity of the structure of this body to that 
in the first case led to a diagnosis of foreign 
body, apparently shatter-proof glass. The 
surgeon operated and removed a small 
piece of shatter-proof glass corresponding 
to that seen on the roentgenogram (Fig. 2). 

Several pieces of ordinary glass and two 
pieces of shatter-proof glass were placed on 
a film and an exposure made. The ordinary 
glass did not cast a shadow, but the two 
pieces of shatter-proof glass were very 
plainly visible (Fig. 3). 
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The point in these cases which could be 
confusing is the mistaken impression that 
these are fragments of bone. In some lo- 
calities, especially around joints, they could 


Fic 


be of some diagnostic trouble. Of course the 
history of the case with accompanying lac- 
eration from shatter-proof glass would be 
suggestive if this is kept in mind. One clini- 
cal application of this fact which will be of 


. 
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aid is to determine the presence or absence 
of this glass in lacerations as small frag- 
ments could be easily overlooked and later 
cause pain. The small pieces could bury 


themselves in the fatty tissue and not be 
evident on close inspection of the wound. 
This is particularly well illustrated in the 
second case mentioned above. 


& 

| 

| 
| 
| 


THE AMERICAN JOURNAL OF ROENTGENOLOGY 
AND RADIUM THERAPY 


Editor: Lawrence REYNOLDS, M.D. 


Editorial Board: A. C, CHRISTIE, M.D. E. H. SKINNER, M.D. Lauriston S. TAYLor 

Advisory Board for Pathology: James Ew1no, Eucene Opie, m.p. 
Collaborating Editors: The Officers and Committee Members of the Societies of which this Journat is the 
official organ, whose names appear on this page, are considered collaborating editors of this JourNAL. 


Foreign Collaborators: A. BécLERE, M.D., Paris, Gésta M.p., SrockHoim, G. F, Haeniscn, 
m.D., R. Lepoux-LesBarp, M.p., Paris. 


Assistant Editor: BicE.ow, B.s, 


Publisher: Cuartes C Tuomas, 220 East Monroe St., Springfield, Illinois. 


Issued Monthly. Subscription $10.00 per year, $11.00 in Canada and $12.00 in foreign countries. Advertising 
rates submitted on application: Editorial office, 110 Professional Building, Detroit, Mich. Office of publication 
220 E, Monroe St., Springfield, Ill. Information of interest to all readers will be found on page iv. 


Officers and Standing Committees 


THE AMERICAN ROENTGEN RAY SOCIETY 


President: B. R. Kirklin, Rochester, Minn.; Presi- 
dent-Elect: J. W. Pierson, Baltimore, Md.; 7st Vice- 
President: |. H. Lockwood, Kansas City, Mo.; 2d 
Vice-President: E. ¥. Merrill, New York City; 
Secretary: C. B. Peirce, University Hospital, Ann 
Arbor, Mich.; Treasurer: J. B. Edwards, 144 Wood- 
bridge Place, Leonia, N. J.; Historian: Percy Brown, 
475 Commonwealth Ave., Boston, Mass. 

Executive Council: B. R. Kirklin, J. W. Pierson, 
I. H. Lockwood, E. F. Merrill, C. B. Peirce, J. B. 
Edwards, Lawrence Reynolds, FE. L. Jenkinson, 
V. W. Archer, L. R. Sante, F. M. Hodges, C. A. 
Waters, U. V. Portmann, R.S. Bromer, Ross Golden, 
Chairman, Presbyterian Hospital, New York City. 

Committee on Hospital Relations: ¥.O. Coe, Wash- 
ington, D. C., A. O. Hampton, Boston, Mass., 
Sherwood Moore, St. Louis, Mo., H. J. Walton, 
Chairman, Baltimore, Md. 

Committee on Safety and Standards: Edith H. 
Quimby, New York City, Richard Dresser, Boston, 
Mass., R. B. Taft, Charleston, S. C., T. Leucutia, 
Detroit, Mich., Lauriston S. Taylor, Chairman, 
Washington, D. C. 

Publication Committee: H. E. Ruggles, San Fran- 
cisco, Calif.; M. C. Sosman, Boston, Mass., L. R. 
Sante, Chairman, St. Louis, Mo. 

Finance Committee: H. D. Kerr, lowa City, lowa, 
Robert Drane, Savannah, Ga., E 
Chicago, 

Committee on Scientific Exhibits: E. E. Downs, 
Woodbury, N. J., S. W. Donaldson, Ann Arbor, 
Mich., V. W. Archer, Chairman, University Hospital 
University, Va. 

Representatives on The American Board of Radi- 
ology: L. R. Sante, St. Louis, Mo., B. R. Kirklin, 
Rochester, Minn., Leopold Jaches, New York. 

Member, National Research Council: Henry J. 
Walton, Baltimore, Md. 

Editor: Lawrence Reynolds, 
Building, Detroit, Mich. 

Assistant Editor: Ruth Bigelow, 110 Professional 
Building, Detroit, Mich. 

Editorial Board: A. C. Christie, E. H. Skinner, 
Lauriston S. Taylor. 


. L. Jenkinson, 


110 Professional 


/ 


Advisory Board for Pathology: James Ewing, 
Eugene L. Opie. 

Thirty-ninth Annual 
N. J., Sept. 20-23, 1938. 


Meeting: Atlantic City, 


THE AMERICAN RADIUM SOCIETY 


President: Edward H. Skinner, Kansas City, Mo.; 
President-Elect: W. P. Healy, New York City; 7st 
Vice-President: L. R. Taussig, San Francisco, Calif.; 
2d Vice-President: Maurice Lenz, New York City; 
Secretary: ¥. W. O’Brien, 465 Beacon St., Boston, 
Mass.; Treasurer: L. A. Pomeroy, 952 Hanna Bldg., 
Cleveland, Ohio. 

Executive Committee: W. H. Cameron, Chairman, 
New York City, G. W. Grier, Pittsburgh, Pa., Zoe 
A. Johnston, Pittsburgh, Pa. 

Program Committee: W. P. Healy, Chairman, 121 
East 6oth St., New York City, C. L. Martin, Dallas, 
Texas, O. N. Meland, Los Angeles, Calif. 

Publication Committee: Hayes E. Martin, Chair- 
man, New York City, W. R. Brooksher, Fort Smith, 
Arkansas, Kip Robinson, Kansas City, Mo. 

Research and Standardization Committee: Maurice 
Lenz, Chairman, New York City, J. E. Gendreau, 
Montreal, Que., Wilhelm Stenstrom, Minneapolis, 
Minn. 

Education and Publicity Committee: L. R. Taus- 
sig, Chairman, San Francisco, Calif., B. T. Simpson, 
Buffalo, N. Y., W. E. Costolow, Los Angeles, Calif. 

Advisory Committee on Roentgen-ray and Radium 
Protection: J. L. Weatherwax, Chairman, Phila- 
delphia, Pa., Norman Treves, New York City, A. N. 
Arneson, St. Louis, Mo. 

Janeway Lecture Committee: Curtis F. Burnam, 
Chairman, Baltimore, Md. 

Committee on Arrangements: F. H. Rodenbaugh 
Chairman, San Francisco, Calif., Howard Morrow, 
San Francisco, Calif., W. H. Sargent, Oakland, 
Calif., L. R. Taussig, San Francisco, Calif. 

Representative on The American Board of Radi- 
ology: Rollin H. Stevens, Detroit, Mich. 

Twenty-third Annual Meeting, 1938: To be an- 
nounced. 


83 


| 
| 
I 


NoveEMBER, 1937 


EDITORIAL 


THE NORMAL ENCEPHALOGRAM 


Gon FE, Dandy’s original publication of a 
method for introducing air into the 
lumbar subarachnoid space to outline the 
cerebral structures on the roentgenogram, 
the method has assumed increasing impor- 
tance in the diagnosis of intracranial condi- 
tions. Dandy called this method of exami- 
nation “‘roentgenography of the brain after 
the injection of air into the spinal canal,” 
and later Bingel, in order to distinguish 
this method of examination from that of 
introducing air directly into the ventricles, 
namely ventriculography, called this pro- 
cedure encephalography. 

At its inception this method was used 
only as a means of diagnosing hydrocepha- 
lus or to determine the presence of a brain 
tumor, but with the advance in our knowl- 
edge in the use of the method it is now 
employed in the diagnosis of practically 
every obscure intracranial condition. 

Many surgeons and _ roentgenologists 
have contributed to the advancement of 
our knowledge of encephalography; in this 
country notably Dandy, Fay, Pancoast 
and Pendergrass, and Dyke and Davidoff. 
Those who have followed with interest and 
profit the publications of Dyke and David- 
off which have appeared from time to time 
in the Bulletin of the Neurological Institute 
of New York and other scientific journals 
will welcome their book on ““The Normal 
Encephalogram’’* which has recently been 
published. This book presents the funda- 
mentals of encephalography based on the 
authors’ experience with more than four 
thousand cases, and in addition, their work 
is supplemented by a complete review of 
the literature on the subject. 

The book is divided into five chapters. 
The first deals in a most comprehensive 
manner with the historical development of 


encephalography, the indications and con- 
traindications for its use, and covers in a 
very meticulous way the technique of en- 
cephalography in the preparation of the 
patient and type and quantity of the gas 
used, as well as the roentgen technique, the 
positioning of the patient and the physical 
factors employed in the production of the 
encephalogram. Attention is also called to 
the reactions of the patient during and 
after the procedure and the treatment 
which is employed in combatting the un- 
toward symptoms which may arise, and a 
host of other details of the technique which 
should be adequately and_ thoroughly 
known to those who do or are attempting 
to do encephalography. 

The second, third, fourth and fifth chap- 
ters of the book deal in a detailed manner 
with the normal cerebral structures which 
may be identified in the encephalogram, a 
knowledge of which is essential to its 
proper interpretation. They call attention 
to the fact that the material used for these 
studies was from patients with neurologi- 
cal complaints sufficient to warrant en- 
cephalography and that their conception 
of the normal may be subject to criticism, 
but by comparison with the examination 
of the brain post mortem, the descriptions 
in standard textbooks of anatomy and the 
experience gained from a study of four 
thousand encephalograms, they believe, 
and rightly so, that a fairly accurate idea 
of the normal appearance of the cerebral 
structures as shown on the encephalogram 
has been acquired. 

The various chapters are replete with de- 
tailed intormation which would scarcely be 
thought of in the cursory examination of 
an encephalogram, and it is not surprising 
that the wealth of detail which they are 


* Davidoff, L. M., and Dyke, C. G. The Normal Encephalogram. Lea and Febiger, Philadelphia, 1937. 
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able to demonstrate in the normal enceph- 
alogram stands them in great stead in their 
interpretation of the abnormal. The au- 
thors call attention to the ease with which 
the procedure may be performed, however 
pointing out that this very fact may lead 
to its use when there are contraindications, 
and may, as a result of this, cause serious 
consequences. However, excluding indi- 
viduals with increased intracranial pres- 
sure, Dyke and Davidoff believe that all 
patients with organic disease of the brain 
in whom a diagnosis cannot definitely be 
made, whether it be with regard to the na- 
ture or location of the disease, can be sub- 
jected to encephalography. It is a method 
of examination in the hands of those cap- 
able of employing it which yields a tre- 
mendous amount of information, though 
the information obtained is in direct pro- 
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portion to a knowledge of the normal an- 
atomy as revealed in the encephalogram. 

Therefore in the publication of their 
book on the normal encephalogram, Dyke 
and Davidoff have done the medical world 
considerable service because it makes 
available a comprehensive guide, using 
this term in its broadest application; they 
not only detail the technique and the pit- 
falls of encephalography, but they present 
a handy atlas of ready reference to all the 
possible normal shadows which may be de- 
picted on the encephalogram. Those who 
are doing or contemplating the use of en- 
cephalography as a diagnostic measure 
should have this book available. With the 
quality and character of the present vol- 
ume, we await with considerable interest 
the publication of a promised volume on 
the abnormal encephalogram. 
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SOCIETY PROCEEDINGS, CORRESPONDENCE 
AND NEWS ITEMS 


Items for thts section solicited promptly after the events to which they refer. 


MEETINGS OF ROENTGEN SOCIETIES* 


Unirep STatres OF AMERICA 
AMERICAN ROENTGEN Ray Society 
Secretary, Dr. C. B. Peirce, University Hospital. Ann 
Arbor, Mich. Annual Meeting: Atlantic City, Sept. 20 
23, 1938. 
AMERICAN COLLEGE OF RADIOLOGY 
Secretary, Dr. E. L. Jenkinson, 1439 S. Michigan Ave., 
Chicago, Ill. Annual meeting, 1938: To be announced. 
Section on Rapio.tocy, AMERICAN MEDICAL AssociATION 
Secretary, Dr. J. T. Murphy, 421 Michigan St., Toledo, 
Ohio. Annual meeting, 1938: To be announced. 
RADIOLOGICAL SocieTY OF NortTH AMERICA 
Secretary, Dr. D. S. Childs, 607 Medical Arts Bldg., Syra- 
cuse, N. Y. Annual meeting, 1938: To be announced. 
RADIOLOGICAL BALTIMORE City MEDICAL Society 
Secretary, Dr. Howard H. Ashbury, Baltimore. Meets 
third Tuesday each month, September to May. 
RapioLocicaL Secrion, Connecticut Soctery 
Secretary, Dr. Max Climan, 242 Trumbull St., Hartford, 
Conn. Meets twice annually in May and September. 
Special meetings may be called by the Chairman. 
RapioLocicaL Section, Los ANGELES County MEDICAL 
Secretary, E. N. Liljedahl, Los Angeles, Calif. Meets on 
the second Wednesday of each month at the County 
Society Building. 
RADIOLOGICAL SEcTION, SOUTHERN MEDICAL AssOcIATION 
Secretary, Dr. Roy G. Giles, Temple, Texas. 
BROOKLYN ROENTGEN Ray Society 
Secretary, Dr. E. Mendelson, 120 FE. tgth St., Brooklyn, 
N. Y. Meets monthly on first Tuesday, October to April. 
BurraLo RADIOLOGICAL SOcIETY 
Secretary-Treasurer, Dr. Joseph S. Gian-Franceschi, 61 


Niagara St., Buffalo, N. Y. Meets second Monday of 


each month except during summer months, place of 
meeting selected by the host. 

CuicaGo RoENTGEN SOCIETY 
Secretary, Dr. R. G. Willy, 1138 N. Leavitt. Meets 
second Thursday of each month October to May inclu- 
sive at the Palmer House. 

CincINNATI RADIOLOGICAL SOCIETY 
Secretary, Dr. J. E. McCarthy, Race St., Cincin- 
nati, Ohio. Meets third Monday of each month, Octo- 
ber to May, inclusive. 

CLEVELAND RADIOLOGICAL SOCIETY 
Secretary, Dr. North W. Shetter, 14600 Detroit Ave. 
Meetings are held at 6: 30 p.m. at the Cleveland Chamber 
of Commerce Club rooms on the fourth Monday of each 
month from October to April, inclusive. 

CONFERENCE OF EASTERN RADIOLOGISTS 
Secretary, Dr. B. R. Young, Temple University Hospital, 
Philadelphia, Pa. Meets Philadelphia, Jan. 28 and 29, 
1938. 

Denver RADIOLocicaL CLuB 
Secretary, Dr. N. B. Newcomer, 306 Republic Bldg., 
Denver, Colo. Meets third Tuesday of each month. 

Detrroir RoentGEN Ray AnD Rapium Society 
Secretary, Dr. E. R. Witwer, Harper Hospital. Meets 
monthly on first Thursday from October to May, at 
Wayne County Medical Society Building. 

FLoRIDA STATE RADIOLOGICAL SocIETY 
Secretary, Dr. Harold O. Brown, Tampa, Florida. 
Meetings held twice a year, May and November. 

RADIOLOGICAL SOCIETY 
Secretary, Dr. Cesare Gianturco, 602 W. University Ave., 
Urbana, Ill. Regular meetings held quarterly. 


INDIANA ROENTGEN SOCIETY 
Secretary, Dr. C. C. Taylor, Indianapolis, Ind. Meeting 
held the second Sunday in May annually. 

Lone IsLanpD RADIOLOGICAL SOCIETY 
Secretary, Dr.S.G. Schenck, 115 Eastern Parkway, Brook 
lyn, N. Y. Meets at Kings County Med. Soc. Bldg. on third 
Thursday of each month from October to May, at 8:30 P.M. 

MICHIGAN ASSOCIATION OF ROENTGENOLOGISTS 
Secretary, Dr. C. S. Davenport, St. Lawrence Hospital, 
Lansing. Three meetings a year, Fall, Winter, Spring. 

MILWAUKEE ROENTGEN Ray Sociery 
Secretary, Dr. S. A. Morton, Columbia Hospital, Mil 
waukee, Wis. Meets monthly. Place of meeting named 
by the president. 

MINNESOTA RADIOLOGICAL SOCIETY 
Secretary, Dr. H. M. Weber; Mayo Clinic, Rochester, 
Minn. 

NEBRASKA RADIOLOGICAL SOCIETY 
Secretary, Dr. D. A. Dowell, Medical Arts Bldg., Omaha, 
Nebr. Meets first Wednesday of each month, at 6 P.M., 
at either Omaha or Lincoln. 

New ENGLAND RoENTGEN Ray Society 
Secretary, Dr. E. Vogt, ie. Longwood Ave., Bos- 
ton, Mass. Meets monthly on third Friday, Boston 
Medical Library. 

RapIoLocicaL Sociery oF NEW JERSEY 
Secretary, Dr. P. S. Avery, New Brunswick, N. J. Meets 
annually at time and place of State Medical Society. 
Mid-year meetings at place designated by the president. 

New York RoeEnNTGEN Society 
Secretary, Dr. R. W. Lewis, 140 E. 54th St., New York. 
Meets monthly on third Monday, New York Academy 
of Medicine, at 8:00 P.M. 

NortH Caro.ina RoENTGEN Ray Society 
Secretary, Dr. Major Fleming, Rocky Mount, N. C. An 
nual meeting at time and place of State Medical Society. 
Mid-year scientific meeting at place designated. 

CenTrrRAL New York RoentcenN Ray Society 
Secretary, Dr. C. F. Potter, 820 S. Crouse Ave., Syra 
cuse. Three meetings a year—January, May, November. 

Paciric ROENTGEN CLUB 
Secretary, Dr. L. H. Garland, 450 Sutter St., San Fran- 
cisco, Calif. Meets annually, during meeting of Cali 
fornia Medical Association. 

PENNSYLVANIA RADIOLOGICAL SOCIETY 
Secretary, Dr. L. E. Wurster, 416 Pine St., Williamsport, 
Pa. Two day annual meeting, May, 1938. Exact date and 
place to be decided. 

PHILADELPHIA ROENTGEN Ray Sociery 
Secretary, Dr. B. R. Young, Temple University Hospital. 
Meeting first Thursday of each month from October to 
May inclusive, at 8:15 p.m., in Thompson Hall, College 
of Physicians, 19 S. 22d St. 

PirrsBURGH ROENTGEN SOCIETY 
Secretary, Dr. H. N. Mawhinney, Mercy Hospital. Two 
fall and two spring meetings—time and place designated 
by the president. 

RocHEsTER ROENTGEN Ray Society, Rocuester, N. Y. 

4 Secretary, Dr. Camp C. Thomas, 476 Lake Ave. Meets 
on second Thursday from October to May, inclusive, 8 
p.M., Rochester Academy of Medicine Building. 

Sr. Louis Sociery or RADIOLocists 
Secretary, Dr. W. K. Mueller, University Club Bldg. 
Meets fourth Wednesday of October, January, March 
and May, at a place designated by the president. 


* Secretaries of Societies not here listed are requested to send the necessary information to the Editor. 
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SoutH Caroiina X-Ray Socievy 
Secretary, Dr. R. B. Taft, 105 Rutledge Ave., Charleston. 
Meets at time and place of South Carolina Medical Assn. 

TENNESSEE RADIOLOGICAL SOCIETY 
Secretary, Dr. F. B. Bogart, 311 Medical Arts Bldg. 
Chattanooga, Tenn. Meets annually at the time and 
place of the Tennessee State Medical Association. 

RADIOLOGICAL SOCIETY 
Secretary, Dr. M. H. Glover, 414 Hamilton Bldg., Wichita 
Falls, Texas. Meets Nov. 20, 1937, in Dallas, at Adolphus 
Hotel. 

Universiry oF MICHIGAN 
oLocy STAFF MEETING 
Secretary, Dr. C. B. Peirce, University Hospital, Ann 
Arbor, Mich. Meets each Monday evening from Septem 
ber to June, at 7 p.m. at University Hospital. 

Universiry oF Wisconsin RADIOLOGICAL CONFERENCE 
Secretary, Dr. E. A. Pohle, 1300 University Ave., Madi- 
son, Wis. Meets every Thursday from 4:00—5:0 
Room 301, Service Memorial Institute. 

VirGINIA RADIOLOGICAL SOCIETY 
Secretary, Dr. V. W. Archer, University Hospital, Uni- 
versity, Va. Meets annually in October. 

CuBA 
SoclEDAD CUBANA DE RADIOLOGIA Y FISIOTERAPIA 


Secretary, Dr. Francisco Padron, Enrique, Villuendas 64, 
Havana, Cuba. Meets monthly in Havana. 


DEPARTMENT OF ROENTGEN- 


P.M., 


British EmpIRE 
BririsH INstiruTeE OF RADIOLOGY 
rHE RONTGEN SOCIETY 
Meets on the third Thursday of each month, from No- 
vember to June inclusive, at 8:15 p.M., at 32 Welbeck St., 
London, W. I, or as advertised. 
SECTION OF RADIOLOGY OF THE RoyAL’ SocIETY OF 
MepiciNnE (ConFINED To Mepicat MEMBERS) 
Meets on the third Friday of each month during the 
winter at 8:15 p.m. at the Royal Society of Medicine, 
1, Wimpole St., London, W. 1. 
Secrion oF RapIoLoGy AND Mepicat E.ecrriciry, Aus- 
rRALASIAN Mepicat CONGRESS 
Secretary, Dr. H. M. Cutler, 139 Macquarie St., Sydney, 
New South Wales. 
RADIOLOGICAL SECTION OF THE VICTORIAN BRANCH OF THE 
British AssociaTiIoN 
Secretary, Dr. Keith Hallam, St. George’s Hospital, 
K.E.W., Melbourne, E. 4, Victoria, Australia. Meets 
monthly from March to Nov. incl. for scientific discussion 
CANADIAN ASSOCIATION OF RADIOLOGISTS 
Secretary, Dr. A. C. Singleton, Medical Arts Bldg., Tor- 
onto, 5, Ontario. 
SEcTION ON RaproLocy, CANADIAN MEDICAL AssocIiATION 
Secretary, Dr. C. M. Jones, Inglis St., Ext., Halifax, N.S. 
RADIOLOGICAL SEcTION, NEW ZEALAND BritisH MEDICAL 
ASSOCIATION 
Secretary, Dr. Colin Anderson, Invercargill, New Zea- 
land. Meets annually. 


INCORPORATED WITH 


ConrTINENTAL EuROPE 

BELGIAN Soctery OF ROENTGENOLOGY 
Secretary, Dr. J. Boine, Avenue des Alliés, 134, Louvain 
(Belgium). 

Meets monthly on second Sunday at d’Egmonds Palace, 
Brussels, except in the summertime. 

SociEDAD EspANOLA DE RapIoLoGia Y ELECTROLOGIA 
Secretary, Dr. J. Martin-Crespo, Fuencarral, 7, Madrid, 
Spain. Meets monthly in Madrid. 

SociETE DE RApIoLoGieE MEDICALE DE FRANCE 
Meets monthly on second Tuesday, except during 
months of August and September 12, Rue de Seine, Paris. 

SociETE SuIssE DE RADIOLOGIE (SCHWEIZERISCHE RONT 
GEN-GESELLSCHAFT) 

Secretary for French language, Dr. A. 
Chaux de Fonds. 

Secretary for German language, Dr. 
gasse, Biel. 

Meets annually in different cities. 

SociETE FRANCAISE D’ELECTROTHERAPIE E1 
LOGIE MEDICALE 


Grosjean, La 


Scheurer, Molz- 


DE Rapto- 
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Meets monthly on fourth Tuesday, except during month 
of August and September, 12 Rue de Seine, Paris. 

ASSOCIATION OF GERMAN ROENTGENOLOGISTS AND RaApI- 
OLOGISTS IN CZECHO-SLOVAKIA 
Secretary, Dr. Walter Altschul, German University, 
Prague, 11.52. 

DeuTscHE RONTGEN-GESELLSCHAFT (GESELLSCHAFT FUR 
RONTGENKUNDE UND STRAHLENFORSCHUNG) 

Meets annually in April, alternating one year in Berlin, 
one year in some other German city. Meets in addition 
every two years with the Gesellschaft deutscher Natur- 
forscher und Aerzte. 

Permanent secretary, Professor Dr. Haenisch, Klopstock- 
strasse 10, Hamburg, Germany. 

Siip- uNp WEsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Norpb- UND OsTDEUTSCHE RONTGENGESELLSCHAFT 
Meets annually in different cities. 

Society oF ELEcCTROLOGY AND ROENTGENOLOGY 
Holds two meetings a year in Amsterdam, one in the 
Spring, and one in the Fall. 

Sociera [raLiANA RapioLocia MeEpIcA 
Secretary, Professor M. Ponzio, University of Turin, 
Turin. 

SociETATEA ROMANA DE RADIOLOGIE SI ELECTROLOGIE 
Secretary, Dr. Oscar Meller, Str. Banul Maracine, 30, 
S. 1., Bucuresti, Roumania. 

Meets second Monday in every month with the ex- 
ception of July and August. 

Avt-Russtan ROENTGEN Ray AssoctaTIon, LENINGRAD, 
USSR in the State Institute of Roentgenology and 
Radiology, 6 Roentgen St. 

Secretaries, Drs. S. A. Reinberg and S. G. Simonson, 
Meets annually. 

LENINGRAD ROENTGEN Ray Society 
Secretaries, Drs. S. G. Simonson and G. A. Gusterin. 
Meets monthly, first Monday at 8 o’clock State Insti- 
tute of Roentgenology and Radiology, Leningrad. 

Moscow RoEnTGEN Ray Society 
Secretaries, Drs. L. L. Holst, A. W. Ssamygin and S. T. 
Konobejevsky. 

Meets monthly on the first Monday at 8 o’clock, the 
place of meeting being selected by the Society. 

Society oF RADIOLOGY 
Secretary, Dr. Jan Kochanowski, 45 Gornoslazka St., 
Warsaw. Meets annually. 

Warsaw Section, Society oF RADIOLOGY 
Secretary, Dr. B. Krynski, 11 Zielna St. 

Meets once a month except in the summertime. 

SCANDINAVIAN ROENTGEN SOCIETIES 
The Scandinavian roentgen societies have formed a joint 
association called the Northern Association for Medical 
Radiology, meeting every second year in the different 
countries belonging to the Association. Each of the fol- 
lowing societies, with exception of the Denmark Society, 
meets every second month except in the summertime. 

Society oF MEpicat RADIOLOGY IN SWEDEN 
Meets in Stockholm. 

Society oF Mepicat RapioLocy 1n Norway 
Meets in Oslo. 

Society or Mepicat RapioLtocy 1n DENMARK 
Secretary, Dr. G. Biering, Copenhagen. 

Meets on the second Wednesday of each month from 
October to July in Copenhagen, at 8 o’clock in the State 
Institute of Roentgenology. 

Society oF Mepicat RapDIoLocy IN FINLAND 
Meets in Helsingfors. 

VIENNA ROENTGEN SOCIETY 
Meets first Wednesday of each month, at 6:30 P.M. at 
Zentral-Réntgen Institut des allgemeinen Krankenhauses 
Alserstrasse 4. 

OrRIEN' 


Japan X-Ray AssociaTION 
c/o Orthopedic Surgery, Tokyo Imperial University. 
Meets annually in April. 

Kink1t ROENTGEN-ABEND SOCIETY 
Director, Dr. Prof. Taiga Saito, Ogawaoike Tyoto 
Japan. Meets bi-monthly on third Sunday. 
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OFFICERS ELECTED 


At the recent annual meeting of the 
American Roentgen Ray Society held in 
conjunction with the Fifth International 
Congress of Radiology, Chicago, Illinois, 
the following officers were elected for the 
year 1937-1938: President: Dr. B. R. Kirk- 
lin, Rochester, Minn.; President-Elect: 
Dr. J. W. Pierson, Baltimore, Md.; First 
Vice-President: Dr. I. H. Lockwood, Kan- 
sas City, Mo.; Second Vice-President: Dr. 
EK. F. Merrill, New York City; Secretary: 
Dr. C. B. Peirce, Ann Arbor, Mich.; Treas- 
urer: Dr. J. B. Edwards, Leonia, N. J.; 
Historian: Dr. Percy Brown, Boston, Mass. 
(re-elected); Member of the Executive 
Council: Dr. R. S. Bromer, Bryn Mawr, 
Pa. 


THE ANNUAL SCIENCE 
EXHIBITION 

Kach year the Annual Science Exhibi- 
tion is held in connection with the annual 
meeting of the American Association for 
the Advancement of Science, together with 
registration and general sessions. The 1937 
Exhibition will be in Murat Theatre, In- 
dianapolis, December 27, 28, 29 and 30. 
The meetings of the various affiliated so- 
cieties will be held within a short distance 
of Murat Theatre; thus all branches of sci- 
ence will be represented. 

The Medical Exhibits this year are of 
particular note. The Metropolitan Life In- 
surance Company will exhibit charts show- 
ing the results of their study on Pneumonia 
Control. Dr. Walter L. Bruetsch and Dr. 
Max A. Bahr of the Indiana University 
School of Medicine will exhibit statistical 
charts showing the frequency of rheumatic 
brain changes found at autopsy in patients 
who are institutionalized in state hospitals 
for mental diseases. The U. S. Public 
Health Department will have an exhibit on 
the Treatment of Early Syphilis. An ex- 
hibit from the Laboratories of Bacteriology 
of the University of Notre Dame will be 
under the direction of Professor J. A. Rey- 
niers. Many other research exhibits will be 
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seen and among these exhibitors will be 
several Nobel Prize winners. 

The Science Library will again have 
practically all of the current books on sci- 
ence displayed and there will be a fine ex- 
hibit by the Science Clubs under the di- 
rection of Dr. Gerald Wendt, Director of 
the American Institute of the City of New 
York. 

The showing of several scientific sound 
films this year is an added attraction, and 
it will also be possible for members of the 
American Association for the Advance- 
ment of Science to submit their own film 
productions in research or hobbies. This 
innovation will give many, who would not 
otherwise be able to participate in the 
knowledge of these recent researches, the 
opportunity of learning something about 
them. 

It is hoped that all those interested in 
scientific development will attend and add 
to what already promises to be an unusu- 
ally fine Exhibition. 


AMERICAN COLLEGE OF 
PHYSICIANS 


The Twenty-second Annual Session of 
the American College of Physicians will be 
held in New York City, with headquarters 
at the Waldorf-Astoria Hotel, April 4-8, 
1938. 

Dr. James H. Means, of Boston, is Presi- 
dent of the College, and will have charge 
of the program of general scientific ses- 
sions. Dr. James A. Miller, of New York 
City, has been appointed General Chair- 
man of the Session, and will be in charge of 
the program of clinics and demonstrations 
in the hospitals and medical schools and of 
the program of Round Table Discussions 
to be conducted at headquarters. 


A CORRECTION 


The names of Theodore W. Bywaters, 
M.D., and Robert FE. Hastings, M.D., 
should appear as co-authors with Carl F. 


Badgley, M.D., of the paper on “Clinical 
and Roentgenologic Study of Low Back 
Pain with Sciatic Radiation. A. Clinical 
\spects’’ published in the April, 1937, is- 
sue of the Journal, page 454. The names of 
these co-authors were inadvertently omit- 
ted from the manuscript. 


CONFERENCE OF EASTERN 
RADIOLOGISTS 


The annnal meeting of the Conference 
of Eastern Radiologists is to be held Janu- 
ary 28 and 29, 1938, in Philadelphia, 
Pennsylvania. Announcement of the meet- 


Society Proceedings, Correspondence and News Items 789 


ing place will be made in the next issue of 
the Journal. Information concerning the 
meeting may be obtained from the Secre- 
tary, Dr. Barton R. Young, Temple Uni- 
versity Hospital, Philadelphia. 


DR. VAN BUSKIRK HONORED 


At the recent annual meeting of the In- 
diana State Medical Association held at 
French Lick, October 4-6, 1937, Dr. E. M. 
Van Buskirk of Fort Wayne was made 
President-Elect. Dr. Van Buskirk will 
serve as President of the Association in 
1939. 
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AN INDELIBLE INK FOR THE SKIN* 


By A. VAUGHN WINCHELL, M.D. 


PHILADELPHIA, PENNSYLVANIA 


HERE are numerous occasions when 

itis desirable to mark a patient’s skin 
in such a way that the mark remains vis- 
ible for as long as two or three days. For 
this purpose, an ink has been prepared 
which accomplishes the desired result. This 
ink has been used for a number of years to 
mark the areas of treatment on the skin of 
patients receiving roentgen therapy, and 
as long as the ink is relatively fresh, no un- 
desirable effects have been observed. Since 
numerous requests have been received for 
the formula of the ink used in this clinic, it 
has become apparent that such a formula 
is of general interest and need. The compo- 
sition is as follows: 


Pyrogallic acid 10.0 
Acetone 100.0 
Sol. ferric chloride 80.0 
Alcohol q.s.ad. 200.0 


The original compounder of this for- 
mula is unknown. The ink is black and of 
a fluid consistency so that it can be easily 
applied, using a wooden stick applicator 
tipped with cotton. As a general rule, it is 
desirable to use a new cotton swab appli- 
cator daily, and to make fresh ink about 
every six weeks. The mark is removed with 
difficulty if anything except 90 per cent 
alcohol is used as a solvent. Acetone would 
probably act the same as the concentrated 


alcohol. Soap and water, glycerin, petro- 
latum, olive oil, and similar preparations 
have the ability to remove some of the 
mark, but almost without exception a mark 
is still visible for at least twenty-four hours. 
Under average conditions the marks gradu- 
ally wear out in the course of three to five 
days. 

The preparation keeps at ordinary tem- 
peratures as long as the container is well 
stoppered to prevent evaporation of the 
volatile constituents. If the ink becomes 
thickened from evaporation, it is possible 
to dilute it somewhat by adding a small 
amount of go per cent alcohol. When pa- 
tients complain of itching or burning, it is 
because the ink has become thickened, and 
the symptoms are due to an increase in the 
concentration of certain of its constituents 
(probably pyrogallic acid). 

Ink which has been diluted with alco- 
hol sometimes becomes green in color, but 
this can be used if necessary. Marks on 
the skin made by using ink in this condi- 
tion usually turn black within a few min- 
utes. It is better, however, to use a fresh 
preparation. 

The use of this ink on the skin of a negro 
is almost as good as on that of a white per- 
son since the marks are usually visible the 
next day. 


* From the Division of Radiology, Department of Medicine of the University of Rochester, School of Medicine and Dentistry, 


Rochester, New York. 
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RorHBART, HAarotp E. Lacunar skull of the 
new-born. 4m. F. Dis. Child., Dec., 1936, 


52, 1375-1389. 


lacunar skull is an anomaly of the skull of 


the new-born usually associated with spina bi- 
fida and meningocele and occasionally with en- 
cephalocele. It is characterized by defects on 
the inner vault in the form of shallow depres- 
sions or deep cavitations extending to the outer 
surface which vary in size, shape and number. 
There are only a few recorded cases of lacunar 
skull in the American literature. Synonyms for 
lacunar skull are Liickenschadel. trabeculated 
skull, Leistenschadel and relief skull. 

Three theories have been advanced concern 
ing the etiology: (1) that it is due to an increase 
in intrauterine intracranial pressure (pressure 
theory); (2) that it is the result of a primary 
disturbance in ossification of the skull, and (3) 
that it is caused by disease. Rothbart believes 
that the results of histologic studies of the 


brain in 2 of his cases tend to confirm the belief 


that the defects of the skull are essentially due 
to a primary deficiency in ossification. This be- 
lief is supported by the absence of convolu- 
tional atrophy and marked flattening of the 
gyri, which one expects to find if the defects 
are entirely due to pressure atrophy from an 
increase in intracranial pressure. 

The roentgen findings are typical. There are 
a general diminution in thickness and a delay 
in ossification of all the flat bones of the skull 
as compared with the development of the skull 
of a normal infant of about the same age. The 
suture and fontanels may be widened. The most 


striking feature is the variation in density of 


the flat bone of the skull, which appears as 
patches of rarefaction, or lacunae, with inter- 
lacing ridges of increased density. The lacunae 
are confined, for the most part, to the parietal 
and frontal plate; they vary in size and shape 
and give the impression of not conforming to 
the underlying convolutional pattern of the 
brain. Congenital anomalies are sometimes seen 
in the ribs and vertebrae. Prominent digital 
markings resulting from increased intracranial 
pressure are sometimes similar, but the inden- 


tations are more regular and diffuse and not as 
deep and there is no distinct ribbing. Occa- 
sionally the differentiation is difficult, but usu- 
ally the lacunar skull presents a striking ap- 
pearance, with its peculiar pattern and dis- 
tinct ribbing. 

The clinical course of lacunar skull is en- 
tirely dependent on the general state of health 
of the infant. The author has never noted an 
instance when the condition continued into 
adult life. Usually the infant dies from progres- 
sively increasing hydrocephalus or intercur- 
rent infection. It is reasonable to assume that 
if the factors instrumental in the development 
of hydrocephalus could be corrected the defects 
of the skull would in time undergo calcification. 

Lacunar skull develops only in intrauterine 
life due to the fact that after birth the external 
pressure of the amniotic fluid is removed, per- 
mitting the skull to expand and thus lessening 
the effect of intracranial pressure. It shows no 
tendency to continue to develop after birth. 
Not all infants with meningocele have lacunar 
skulls. 

The author reports 8 additional cases, in one 
of which the patient did not have meningocele 
but may have had hydromyelia, post-mortem 
studies not having been permitted.—R. S. 
Bromer. 


Law, Joun L. Encephalography in infants and 
in children. 4m. F. Dis. Child., Dec., 1936, 
52, 1293-1311. 

Law considers that encephalography, if care- 
fully performed, is a safe procedure in infants 
and children and thinks its field may be divided 
into five groups of cases: 

1. Cases in which there is obvious mental 
and physical retardation, but with no localiz- 
ing signs, due presumably to intrauterine con- 
ditions such as toxins and trauma or to a de- 
fective germ plasm. 

2. Cases of injury sustained at birth. In 
such instances the history may be suggestive 
of probable intracranial damage, though other, 
more deeply lying influences, such as primary 
neurotic degeneration, may affect the develop- 
ment of the embryo. 

3. Cases of conditions caused by agents after 
birth. Development may be interrupted by the 
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intercurrence of trauma, such as a fall; by an 
acute infection; by a toxic agent, such as lead, 
or by polioencephalitis or encephalitis. 

4. Cases of epilepsy or the convulsive states. 
Uncertain etiologic factors give rise to convul- 
sions, often of the jacksonian type and fre- 
quently not amenable to treatment. Ordinarily 
there are no localizing signs. 

5. Cases of degenerative lesions. These are 
signified by physical syndromes and embrace 
such entities as Schilder’s disease, tuberous 
sclerosis and amaurotic family idiocy. 

Encephalography is contraindicated mainly 
in cases of tumors of the posterior cerebral fossa 
in which there is an increased intracranial pres- 
sure as shown by changes in the eyegrounds or 
by increased spinal fluid pressure. Any general 
condition obviating an anesthetic is also a 
contraindication. Roentgenograms of the skull 
are taken immediately after injection in three 
positions: the posteroanterior, the lateral 
stereoscopic, and the anteroposterior. Symp- 
toms of mild shock, such as sweating, pallor, 
slow respirations and a feeble pulse rate, occur 
to some extent in most cases. Headache, drows- 
iness, vomiting and fever are present in vary- 
ing degrees for from twenty-four to forty-eight 
hours following encephalography. 

Law finds encephalography of use in sep- 
arating those cases of epilepsy with negative 
findings in which the condition will respond to 
dehydration therapy with a ketogenic diet. 
He hopes, too, that it may serve to establish 
the basis for normal brain patterns in infants 
and children. 

The roentgen findings in the various condi- 
tions included cerebral atrophy, arachnoid ad- 
hesions, porencephalic cysts, dilatation of the 
ventricular and basal cisterns, and glial scar- 
ring.—R. S. Bromer. 


KiscHeL, E. Aspetti radiologici del cranio in 
casi di cosidetta epilessia genuina. (Roent- 
gen appearance of the skull in cases of so- 
called genuine epilepsy.) Arch. di radiol., 
Mar.-Apr., 1936, 72, 114-120. 


The conception of idiopathic or genuine 
epilepsy has gradually narrowed as better 
methods of examination have been introduced 
and it is possible, or even probable, that with 
still finer methods of exploration some expli- 
cable cause will be found for all cases of epilepsy 
and it will be found that they are all sympto- 
matic. Attacks of so-called genuine epilepsy 
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have generally been attributed to syphilis, 
alcoholism, tuberculosis, too close relationship 
between the parents, birth trauma or intra- 
uterine or extrauterine infection. Pierre Marie 
as early as 1887 expressed the opinion that all 
cases of epilepsy are symptomatic but at that 
time it was impossible to prove it. 

But roentgen examination clears up many of 
these cases. For instance Pehu describes a case 
in which a child without any hereditary taint 
and no history of serious illness suddenly began 
to have attacks of epilepsy at the age of nine 
months. Clinical, visceral and neurological ex- 
amination was negative, lumbar puncture did 
not show any changes in the fluid, examination 
of the eyegrounds did not show any signs of 
increased intracranial pressure. But roentgen 
examination showed signs of hypertension and 
multiple calcifications of the brain, probably 
calcified angiomata. It is even probable that 
not only cases of so-called genuine epilepsy but 
also those cases of psychic and somatic disturb- 
ance known by the name of abortive epilepsy 
or epileptic equivalents may show roentgen 
signs on sufficiently careful examination. 

The author made careful roentgen examina- 
tions in 21 cases considered genuine epilepsy. 
There were 2 cases of total thickening of the 
table of the skull due to beginning osteopetro- 
sis, 3 of premature synostosis, g with un- 
doubted signs of increased intracranial ten- 
sion, 10 with small closed sella, 2 with intra- 
sellar or parasellar thickening, 1 of mongoloid 
skull in a patient who was not an idiot and 3 in 
which there were no roentgen signs. 

Careful roentgen examination should be 
made in all cases of epilepsy.— 4udrey G. Mor- 
gan. 

NECK AND CHEST 
CLEMMESEN, VicGco. Congenital cervical syn- 

ostosis. 4cta radiol., 1936, 17, 480-490. 

Klippel and Feil, in 1912, described a symp- 
tom-complex characterized by shortness of the 
neck, growth of hair low down on the neck and 
impairment of the mobility of the neck, but 
without pain. Since that time about 100 cases 
of this syndrome have been described and it 
has been found to be associated frequently 
with other congenital anomalies. The chief 
anatomical factors are a congenital synostosis 
of the cervical part of the spinal column, fre- 
quently but not always associated with cervical 
spinal bifida. 

Four cases are described and illustrated, 2 
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of them in a mother and her daughter. In Cases 
11 and 1v the neck was not abnormally short. 
The term of congenital dystrophia brevicollis 
used to describe this syndrome is not therefore 
always correct. A further study of the syn- 
drome should always include roentgen examina- 
tion of all the members of the patient’s family 
as shortness of the neck is not always present 
and the condition cannot always be diagnosed 
by external examination alone. The hereditary 
relations of the deformity can only be detected 
by roentgen examination.— Audrey G. Morgan. 


D’Acostino, Fitorero. Costole cervicali e 
tubercolosi. (Cervical rib and tuberculosis.) 
Arch. di radiol., May-Aug., 1936, 72, 177 
154. 

The author examined 1,100 roentgenograms 
of the thorax and among them found 18 cases 
of cervical rib, or 1.63 per cent. Among these 
18 cases 12, or 66.66 per cent, had active tuber- 
culosis. He therefore concludes that cervical 
rib is an etiological factor in the production of 
tuberculosis. This is explained by the change 
that the cervical rib makes in the thoracic wall 
with its influence on the nerve plexuses and 
circulation. These affect the lung parenchyma 
and make it susceptible to tuberculosis. 

Some authors believe that hereditary syphilis 
or tuberculosis causes cervical rib. The author 
did not find evidence of this in his cases. There 
was one case in which a child presented bi- 
lateral cervical rib. This child did not have 
active tuberculosis, but roentgen examination 
showed a large group of calcified hilar glands, 
indicating an old healed process. This would 
seem to favor the theory of congenital tuber- 
culosis as a possible cause of cervical rib, but in 
the majority of cases the lesions are active, in- 
dicating that the cervical rib helps to cause the 
active tuberculosis.— Audrey G. Morgan. 


Epstein, NATHAN. Neurofibromatosis with in- 
trathoracic neurofibroma. New England 7F. 
M., April 1, 1937, 276, §§1-553. 


Report is made of neurofibromatosis of the 
chest in a child of four years, in which there 
was associated intrathoracic neurofibroma. De- 
spite radical surgical removal, the latter con- 
tinued to expand, involving the cervical sym- 
pathetic and brachial plexus.—/. R. Brooksher. 


TonioLo, Guiseppe. Possibilita ed impor- 
tanza delle immagini pseudocavernose. (Pos- 
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sibility and importance of pseudocavity im- 

ages.) Radiol. med., Dec., 1936, 23, 927-940. 

The author discusses the question of those 
ring-shaped pictures which generally represent 
tuberculous cavities but which have been 
known to disappear within as short a time as 
twenty days after a resection of the phrenic 
nerve. He believes that they could not possibly 
be pictures of real cavities as the very shortest 
time within which a tuberculous cavity can 
heal has been estimated as three months. More- 
over, when a cavity does heal there is a process 
of connective tissue repair which leaves a pic- 
ture of cicatricial tissue. There is no such pic- 
ture after these rapidly disappearing pseudo- 
cavities. 

He believes that these pseudo-cavities are 
not nearly so rare as is commonly supposed and 
therefore it is worth while to report cases of 
them in order to familiarize physicians and 
roentgenologists with them and enable them 
to avoid mistaken diagnoses of cavity. 

With this end in view he describes 2 cases 
one in a child nine months of age who presented 
the roentgen picture of cavities. The child died 
of diphtheria and autopsy showed an emphy- 
sema, partly interstitial and partly subpleural, 
which had given rise to the pseudo-cavity im- 
ages. The other was in a child eight years of age 
who presented the ring-shaped shadows of 
cavity which were found on more careful ex- 
amination to be due to spontaneous sacculated 
pneumothorax. 

The three conditions which may cause pseu- 
do-cavity images and for which the clinician 
and roentgenologist should be on the lookout 
are interstitial, subpleural or interlobular em- 
physema, sacculated pneumothorax and lung 
cysts containing air, including dermoid cysts 
and parasitic cysts which have discharged their 
contents through a bronchus.— Audrey G. Mor- 
gan. 


D’Acostino, Fitorero. Reperto radiologico di 
enfisema bolloso in soggetto con costole cer- 
vicali. (Roentgen finding of bullous emphy- 
sema in a subject with cervical rib.) Arch. di 
radiol., May-Aug., 1936, 72, 185-189. 


In 1922, Maragliano asserted that bullous 
emphysema may give a picture resembling 
that of cavity, because the zone of emphysem- 
atous tissue surrounded by sclerotic picture 
gives the circular shadows characteristic of 
cavity. The author describes a case in a woman 
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of twenty-four who for three years showed 
constant ring-shaped shadows just beneath 
the left apex. She had bilateral cervical rib. 
That this shadow was not due to true cavity 
or to circumscribed pneumothorax was shown 
by the fact that it persisted unchanged for 
three years. He believes that the cervical rib 
had contributed to the disease in this case by 
increasing the capacity of the thorax and the 
rigid diJatation of the thorax had led to greater 
demands on the distensibility of the elastic 
elements of the lung at that point. The changes 


in the pleura and the constant irritation of 


cough had furthered the development of a 
specific process. The patient had tuberculosis 
and Koch’s bacilli were demonstrated in the 
sputum. There was evidently in this case a re- 
lationship between the cervical rib and the 


tuberculosis. Audrey G. Morgan. 


Murray, Frank. Lung abscess and tuberculo- 
sis. 4m. Rev. Tuberc., Keb., 1936, 3}, 236-246 
The author reports the findings in a patient 

with a gangrenous lung abscess who subse- 

quently developed severe tuberculosis. 

The literature on the association of pul- 
monary gangrenous suppuration and tubercu- 
losis is reviewed. The explanations for the de- 
velopment of tuberculosis in these cases vary 
considerably. 

Among them may be listed: (1) lowered gen- 
eral resistance to any infection predisposes to 
tuberculosis; (2) lowered general resistance 
may cause reactivation; (3) direct irritation 
due to an abscess involving a latent tubercu- 
lous area; (4) irritation of an old tuberculous 
lesion by a bronchiogenic spread from the 
gangrenous area. 

The author suggests the possibility of sym- 
biosis between anaerobic organisms and the 
tubercle bacillus. The possibility that anaer- 
obes might produce tissue changes particularly 
favorable to the growth of the tubercle bacillus 
is also suggested.—P. ‘¥. Hodes. 


Pitorri, Giuseppe. L’indagine radiologica 
nelle affezioni suppurative gangrenose del 
polmone. (Roentgen examination in sup- 
purative gangrenous affections of the lung.) 
Arch. di radiol., May-Aug., 1936, 72, 153 
176. 

Formerly abscesses of the lung were thought 
to be caused by pyogenic cocci; they were de- 
scribed as being very well demarcated from the 
surrounding tissue by a connective tissue wall 
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and presenting a grave but not hopeless prog- 
nosis. The expectoration was copious but not 
fetid and rich in elastic fibers; it stratified in 
two layers. Gangrene of the lung was con- 
sidered a putrefactive, necrotic disease, always 
fatal due to the action of anaerobes and spiro- 
chetes. It was diffuse or circumscribed, with a 
very fetid expectoration which did not contain 
elastic fibers and sedimented in three layers. 

It was found later, however, that anaerobic 
bacteria and spirochetes might be seen even in 
abscesses and some gangrenous processes had 
a tendency to become circumscribed and run a 
chronic course. 

The author thinks these processes should be 
divided into three groups: (1) Simple abscess: 
a single cavity with distinct outlines containing 
fluid and air, surrounded by a zone of varying 
width of condensed lung tissue. Course quite 
favorable. (2) Gangrene: numerous irregular 
cavities with jagged outlines with a small 
amount of liquid and air, sometimes with small 
opaque zones at the center, due to fragments of 
necrotic lung in process of elimination. Marked 
exudation of the bronchopneumonic type in 
the parts around the focus of gangrene; always 
fatal. (3) Gangrenous abscess: opaque zones of 
varying size with zones of increased clearness 
at the center, with or without a small fluid and 
air content. Tissue around the process infil 
trated but not so diffusely as in gangrene. 
Course more serious than in simple abscess but 
not always fatal as in gangrene. Roentgeno 
grams of these different types of suppuration 
are given. The majority of more than 100 cases 
seen were gangrenous abscess, either primary 
or secondary. 

While roentgen diagnosis is very difficult in 
the beginning of all these forms it is very im 
portant, not only in showing the existence of a 
suppurative process in the lung but in showing 
its site and extent, the complications and the 
differential diagnosis from other processes, 
such as putrid bronchitis, interlobar pleurisy, 
etc. It may also show small foci at a distance 
from the chief process caused by septic emboli. 
It shows whether a cavity is central, peripheral 
or hilar, which is very useful to the surgeon if 
operation must be performed. It shows whether 
the conditions are favorable for thoracoplasty - 
if there is hepatized tissue near the cavity, the 
lung cannot be compressed effectively. It shows 
whether there are pleural adhesions and pos 
sibilities of draining the cavity well, so that 
the surgeon can determine whether thera 
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peutic pneumothorax is possible. It is also of 
value in studying the complications of the sup- 
purative processes, such as pleurisy, pyopneu- 
mothorax or perforation into the mediastinum 
or abdomen.— Audrey G. Morgan. 


Tata, FERDINANDO. Ascesso polmonare in lobo 
inferiore accessorio (lobo cardiaco). (Pul- 
monary abscess in a lower accessory lobe 
cardiac lobe.) Radiol. med., Nov., 1936, 23, 
947-553. 

The author describes and illustrates with 
roentgenograms a case of abscess which de- 
veloped in an accessory lobe at the base of the 
right lung. The patient was a woman, aged 
sixty-five, who had suffered with cough and 
mucus expectoration for about ten years. Ex- 
aminations had always been negative for tu- 
bercle bacilli. In the second half of September, 
1935, she suddenly developed a fever which 
quickly took on the characteristics of a sup- 
purative fever. On Sept. 23 she had vomica for 
the first time which was repeated on several 
successive days. For this reason she was 
brought for roentgen examination. Roentgeno- 
grams taken in an oblique left to right position 
clearly showed the supernumerary incisure and 
the cavity filled with fluid and air of the ab- 
scess in the supernumerary lobe. The pus had 
already been evacuated by the vomica. 

In studying 600 roentgenograms the author 
found a supernumerary lobe at the base in 35 
cases, or 6.16 per cent.— Audrey G. Morgan. 


BaGLIANI, Mario. Bronchiettasie ed enfisema 
basale. (Basal bronchiectasis and emphy- 
sema.) Radiol. med., Dec., 1936, 23, 941 
g 

Ordinary bronchiectasis shows a very char- 
acteristic picture with intersecting rings. But 
there is a masked or larval bronchiectasis gen- 
erally situated at the base of one lung, which 
does not give this characteristic picture. The 
dilatations are slight and do not secrete very 
much, and may readily escape physical or 
roentgen detection and be confused with latent 
stages of pulmonary tuberculosis, particularly 
as they are often accompanied by hemoptysis. 
The author describes 5 such cases and illus- 
trates them with roentgenograms. The picture 
varies, depending on the form, site and extent 
of the bronchial dilatations. There may be in- 
creased clearness of the lung fields in a circum- 
scribed region from enlargement of the lumina 
of the bronchi or the directly opposite picture 
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of increased density from opacity of the lu- 
mina of the dilated bronchi. Whether there is 
greater clearness or greater opacity depends on 
the contents, site, form, size and position of the 
bronchiectases and the thickening of the walls. 

The normal lung outline is changed in the 
bronchiectatic area; there are delicate recti- 
linear or curved stripes from a few millimeters 
to a few centimeters long, solitary or forming 
a delicate reticulum which is not very regular. 
Krequently but not always there are pleural 
adhesions to the diaphragm, and triangular 
paravertebral or retrocardiac opacities at the 
base. If these signs are present in a given case 
a bronchographic examination should be made 
to confirm the diagnosis.—Audrey G. Morgan. 


Guercio, F., and Lo Monaco, G. Studio radio- 
chimografico della respirazione in gravi- 
danza e in puerperio. (Roentgen kymographic 
study of respiration during pregnancy and 
the puerperium.) Radiol. med., Dec., 1936, 
2}, 976-986. 

Since the introduction of the Stumpf roent- 
gen kymograph it has been possible to study 
the movements not only of the heart but those 
of respiration. The authors describe a study 
they made of respiratory movements during 
pregnancy and the puerperium. They found 
that there is decreased movement of the ribs 
during pregnancy but that this is compen- 
sated by increased movements of the dia- 
phragm. During the puerperium conditions are 
gradually restored to normal. 

This compensatory mechanism is generally 
sufficient to prevent any serious disturbances of 
respiration during pregnancy except in cases 
where there is unusual pressure, such, for ex- 
ample, as from twins or hydramnios. Therefore 
pregnancy probably does not tend to cause 
pathological conditions of the lungs, such as 
tuberculosis, which some authors have claimed. 

Audrey G. Morgan 


RoesLer, Huco. Errors in cardiovascular 
roentgen-ray interpretation. dun. Int. Med., 
Sept., 1936, 70, 299 305. 

Among the possible explanations for errors 
in cardiovascular roentgen interpretation are 
lack of knowledge along physical principles 
concerned with roentgen rays; lack of knowl- 
edge along anatomical, physiological and path- 
ological aspects of the system, and deficiencies 
in equipment. A roentgenological report should 
include description of the evidence and then 
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an expression of diagnosis. Every study should 
begin with fluoroscopy in order to consider dy- 
namics. Teleroentgenography should be per- 
formed at a distance of 200 cm.; the time 
should not be more than one-twenty-fifth of a 
second. Even with such precautions, measure- 
ments are unreliable because of variations in 
the phase of the cardiac cycle and magnifica- 
tion (of about 10 per cent). The measurements 
by orthodiagraphy should be made during dia- 
stole and during quiet shallow respiration. 
There is no set standard of heart measurements 
but their size and configurations should be ana- 
lyzed with consideration as to the type of the 
individual. The size of the aorta increases with 
age; tortuosity does not necessarily signify 
sclerosis, and vice versa. A triangular ligamen- 
tous fold extends to the diaphragmatic and 


mediastinal pleura from the caudal surface of 


the pericardium; in later years, fat is deposited 
along the anterior border of this fold, present- 
ing the appearance of a larger cardiac shadow 
than actually exists. 

Lung markings are produced largely by 
blood-filled vessels; 
improper exposure there is the tendency to 
diagnose “pulmonary fibrosis.” The following 
conditions should be distinguished: (1) active, 
hypertensive, interstitial edematous transuda- 
tion, as seen in cases of cardiorenal disease; (2) 
passive hypertensive arterial, venous and lym- 
phatic enlargement, with interstitial reaction 
as seen in chronic mitral disease; (3) active, 
hypertensive enlargement of the pulmonary 
arterial tree, as seen in pulmonary arterio- 
sclerosis or syphilitic arteritis. 

Fluoroscopy is important to study the char- 
acter of the pulsations. In myxedema, cardiac 
tamponade, and certain types of chronic ad- 
hesive pericarditis, there is an absence of move- 
ments along the silhouette border. In other 
types of pericardial disease there may be rapid 
diastolic outward movements. In emphysema 
there is an inspiratory distention and an expira- 
tory diminution of the silhouette, especially on 
the right side. Intracardiac calcifications in the 
atrioventricular septum and in the valve rings 
might be recognized by their dancing move- 
ments. Very small amounts of air along the 
mediastinum might be recognized by regional 
flopping pulsations of the silhouette border. An 
aneurysm of the cardiac musculature might be 
diagnosed by a paradoxical expansion of the 
involved portion during systole. Increased 
pulsations along the pulmonary arch may in- 


when blurred because of 
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dicate thyrotoxicosis or patency of the ductus 
arteriosus. A shift in toto of the aorta during 
cardiac and diastole would suggest 
sclerosis. 

Cardiac measurements may be entirely 
within the average range in such pathological 
conditions as constrictive pericarditis or coro- 
nary artery disease. No measurement is correct 
except actual volumetric reconstruction and 
with it coefficients of correlation as to other 
characteristics of the individual should be in 
troduced. Oblique and lateral projections are 
very important to visualize such conditions as 
prominence of the conus or of the left atrium; 
to distinguish predominance of one ventricle 
versus the other; to recognize encroachments 
upon the trachea or esophagus by small aneu 
rysms or erosions of the spine by them; to dis 
cern calcifications in the pericardium, coronary 
arteries, descending or abdominal aorta or 
right-sided position of the latter, or to recog- 
nize such conditions as coarctation. The mid- 
portion of the left cardiac contour may be 
prominent in mitral valvular disease; however, 
this feature is not definitely diagnostic since it 
is also found in hyposthenic constitutional 
types; emphysema; thyrotoxicosis; 
the pulmonary artery; cases of right convex 
scolosis of the spine. Likewise, an “‘aortic con- 
figuration”’—a prominence of the left lower bor- 
der—might be found not only in aortic valvu- 
lar disease but also in hypersthenic types; high 
positions of the diaphragm; aged individuals; 
hypertensive or atherosclerotic disease. En- 
largements of the cardiac silhouette should not 
invariably be considered significant of dilata- 
tion; they might be due to moderate degrees 
of pericardial effusion; thick fibrous layers of 
adhesive pericardial disease; excessive degrees 
of hypertrophy without dilatation.—./. 4. de 
Lorimier. 


systole 


lesions of 


Scotr, WENDELL G., and Moore, SHERWOOD. 
Roentgenkymography: Its clinical and phys- 
iological value in the study of heart disease. 
Ann. Int. Med., Sept., 1936, 70, 306-329. 


There are several shortcomings in attempts 
to study a moving organ by fluoroscopy: move- 
ments may be so small and so quick as not to 
be registered by the eye; due to “afterglow” of 
the fluoroscopic screen minute detail might be 
blurred; records of such studies are only sub- 
jective notes of the observer; it is very difficult 
to determine the synchronicity of movements 
of the several parts. These problems are les- 
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which consists 
either of a moving grid or an arrangement 
whereby a film can be moved across a station- 
ary grid, either design permitting slit exposures. 
Generally these slits are arranged about 12 
mm. apart and the travel of either the grid or 
the film is limited to 11 mm.; the slits measure 
about 0.4 mm. in width—therefore the move- 
ments of only certain points of the borders are 
recorded. Parts which do not move are repro- 
duced with borders as straight lines; where 
there is a range of motion the ‘movement 
space” shows a gradation of roentgenographic 
density; the trough signifying the point of sys- 
tole and the peak, the point of diastole. 

The synchronicity of contractions of the 
chambers of the heart and of the aorta can be 
analyzed. The straight lines for the ventricles 
and for the greater vessels occur at the same 
time but they run in the opposite directions, 
the quick movements of the ventricle being 
from without inward while for the greater ves- 
sels it is from within outward. Tracings also 
show that at the time of auricular systole the 
ventricle has attained only two-thirds to three- 
fourths of its maximum volume—confirming 
Gesell’s physiological observations that auricu- 
lar systole produces an effective hemodynamic 
force. By checking the time with heart sounds 
it can be shown that the first sound occurs 
simultaneously with a notch just after the peak 
of ventricular diastole while the second sound 
occurs with a notch just before the peak of dia- 
tole of the aorta, and coinciding with ventricu- 
lar systole. 


sened by using a kymograph 


Cardiological diagnoses are aided by out- 
lining topographically the chambers and the 
great vessels, each having characteristic waves, 
and by indicating the amplitude, course and 
time relationships of the various movements. 
In beginning hypertrophy the “movement 
space” over the superior half of the left ven- 
tricle is widened. However, if there is superim- 
posed myocardial damage the whole “move- 
ment space” is decreased. Likewise, in diseases 
of the pericardium this movement is dimin- 
ished. Areas of infarction may be outlined by 
straight lines indicating lack of muscular ac- 
tivity. Aneurysms of the ventricular wall will 
show paradoxical pulsations—outward move- 
ments during systolic contractions of regional 
portions. Coronary disease is visualized by a 
flattening of the outline of the left ventricle 
with a marked diminution in amplitude of the 
movement. The character of the waves may 
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also be indicative. For instance, the ‘“‘nervous”’ 
heart shows a sharp peak on the crest of the 
ventricular wave, just preceding systole; in 
hyperthyroidism there is evidence not only of a 
tachycardia but also of an increased amplitude 
of the waves and a short phase of systole; in 
aortic insufficiency the immediate and uniform 
filling of the left ventricle is visualized by a 
continuous lateral movement with a great in- 
crease in the amplitude of the ventricular and 
aortic waves, and a quick retraction of the 
latter; in contrast, in myxedema the ventricu- 
lar waves are low and rounded. The picture in 
mitral lesions is confusing because of superim- 
posed waves due to the auricular hemodynamic 
activity. Aneurysms of the aorta should be dis- 
tinguished from mediastinal tumors of other 
character by the absence of pulsations in the 
latter and the pyramidal-shaped waves of the 
former. However, waves may be transmitted 
to such tumors, in which case there might be 
seen the characteristics of the transmitter 
the pulmonary artery or the ventricles, for in- 
stance. In luetic aortitis the waves over the 
ascending aorta are prominent, increased in 
amplitude, and retract quickly. Cases of hyper- 
tension or arteriosclerotic heart disease show 
little that is distinctive. Some workers have 
been able to interpret the arrhythmias, but the 
records of alterations of the auricular waves 
are usually vague and complicated by super- 
imposed ventricular thrusts. 

Nineteen representative figures are included. 


A. A. de Lorimier. 


PELLEGRINI, GiusEPPE, and Facci-Tosartt, 
Franco. Studio radiologico del cuore nel 
itifo abdominale. (Roentgen study of the 
heart in typhoid fever.) Arch. di radiol., 
Jan.-Feb., 1936, 72, 49-64. 


The author made roentgen studies of the 
heart in about 20 cases of typhoid and in a 
number of normal cases as controls. He de- 
scribes the technique of the examinations and 
gives roentgenograms and tables showing de- 
tails of the heart sizes in the different cases, 
normal and pathological. Facci’s apparatus 
was used to synchronize the roentgenography 
of the heart with the heart movements and the 
heart area was then measured. It was found 
that in the majority of cases during the course 
of the typhoid the heart area was reduced by 
about 5 to 10 per cent, but when the tempera- 
ture returned to normal the area increased 
again almost to normal. There were cases, how- 
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ever, in which the heart area was increased 
during the disease and returned to normal after 
defervescence. The difference between the dia- 
stolic and systolic areas was greatly decreased 
during the disease, sometimes to a half, a third 
or even less of the normal value. This is a di- 
rect evidence of a decrease in the amount of 
blood passing through the heart, a reduction 
that has also been demonstrated by other 
methods. This fact, together with a marked 
reduction in venous pressure shown in other 
experiments, shows, not merely hypodynamia 
of the heart but a pathological condition of the 
vascular system which is manifested by a de- 
crease in the amount of venous blood carried 
to the heart.— Audrey G. Morgan. 


SONDERGAARD, KARL. A comparative study of 


the pathoanatomy and roentgenology of con- 

genital cardiac defects. 4cta radiol., 1936, 77, 

454-479. 

In interpreting the roentgen picture in cases 
of congenital heart lesions, the condition of the 
ventricles should be considered first. Enlarge- 
ment of the left ventricle indicates stenosis of 
the aorta or isthmus; enlargement of the right 
ventricle shows that there is stenosis of the 
pulmonary artery, patency of the ductus arte- 
riosus or anomalies of the circulation in the 
lung. Hypertrophy of both ventricles, with a 
spherical shape of the heart shadow, suggests 
a defect in the septum. To determine the type 
of the hypertrophy the roentgen examination 
should be supplemented by stethoscopic ex- 
amination and electrocardiography. 

When there is hypertrophy of the right ven- 
tricle combined with dilatation of the pul- 
monary artery differential diagnosis is very dif- 
ficult. If the aortic protuberance is absent, a 
hypertrophy of the right ventricle suggests 
complicated stenosis of the pulmonary artery 
with deviation of the arch of the aorta to the 
right. Hypertrophy of the left ventricle with 
absence of the aortic protuberance indicates a 
diagnosis of stenosis of the isthmus. Absence of 
the aortic protrusion and an abnormal devia- 
tion of the arch of the aorta to the right are the 
only signs that make it absolutely certain that 
the heart condition is congenital. 

Patency of the ductus arteriosus does not 
always cause enlargement of the pulmonary 
arch. Enlargement of the pulmonary arch 
above a stenosis is rare, at least in childhood. 
In childhood it may be possible to demonstrate 
deviation of the arch of the aorta to the right 
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when it is associated with stenosis of the pul- 
monary artery, but when it occurs alone it 
cannot be demonstrated without contrast fill 
ing of the esophagus.— Audrey G. Morgan. 


Bonomini, Bruno. Calcificazioni pericardiche 
in bambino. (Pericardial calcifications in a 
child.) Radiol. med., Nov., 1936, 23, 859 
865. 

The author describes a case in a child, aged 
six, who came for examination for enlarged ab- 
domen, tracheobronchial adenopathy, positive 
tuberculin reaction and circulatory changes 
which justified a clinical diagnosis of adhesive 
pericarditis. The liver was enlarged and there 
was peritoneal effusion. Roentgen examina- 
tion showed pericardial calcifications. They ap- 
peared in the roentgenogram in the form of deli- 
cate opaque stripes. Generally these calcifica- 
tions appear in the form of opaque spots, more 
or less extensive and of varying intensity. The 
delicacy of the opaque stripes in this case was 
probably due to the fact that it was a begin- 
ning process, although it extended over quite 
a large area. Calcifications of the pericardium 
are rare at this age and the site of the calcifica- 
tions was unusual in this case—the anterior 
part of the heart and high up on the left side. 
Calcifications of the pericardium are generally 
seen in the dependent parts where exudates ac- 
cumulate. 

The roentgenogram in this case seemed to 
show a pericardial effusion as the opaque stripes 
were at some distance from the border of the 
heart vessel shadow. Autopsy, however, showed 
no pericardial effusion. Death was four months 
after the taking of the roentgenogram, how- 
ever, and the effusion may have been present 
at the time of the taking of the roentgenogram 
but absorbed before death.—Audrey G. Mor- 


gan. 


Oscoop, Epwin E., Gourtey, M. F., and 
Baker, Russet L. Diagnosis of dissecting 
aneurysm of the aorta. dun. Int. Med., April, 
1936, 9; 1398 

The authors claim that of more than 400 
cases of dissecting aneurysms reported in the 
literature only 11 were correctly diagnosed 
during life. They report 2 additional cases diag- 
nosed before death. Both were males, one aged 
fifty, the other, forty-three. One was stricken 
with a diffuse sharp pain in the epigastrium and 
lower chest with radiation to both sides of the 


abdomen, into the left flank and to the back of 
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the thorax. The other complained of a severe 
tearing pain in the chest, abdomen and back. 
In both cases the onset of the symptoms de- 
veloped after a heavy meal. Both had high 
blood pressures even at the time of the exami- 
nations; one, 1g0 systolic and 118 diastolic; 
the other, 240 systolic and 140 diastolic. One 
had a positive syphilitic background with a 4 
plus Kolmer and Kahn. The E. K. G.’s showed 
left axis deviation. The roentgenograms vis- 
ualized enlarged hearts with deviation of the 
trachea and mediastinum to the right and 
densities suggestive of aneurysms. In _ both 
cases diagnoses had been made of coronary 
thrombosis. The cerrect diagnosis, later 
proved by necropsy, was made by one of the 
authors in the first case ““because of the pres- 
ence of long standing hypertension, the dif- 
fuse nature of the pain, radiating to the back, 
the maintenance of good heart tones and high 
systolic blood pressure, the absence of evidence 
of congestive failure and of clear cut evidence 
of intra-abdominal pathology”; in the second 
case, this diagnosis was made because of “‘the 
tearing quality of the pain and its radiation to 
the back with no signs of congestive failure and 
no fall in blood pressure.” 

In discussion the authors emphasize many 
features of this condition. Nearly all cases are 
based upon hypertension of a cardiovascular 
renal type, less commonly nephritis. Coarcta- 
tion of the aorta was found in 13 of the cases 
reported; one patient had a basophile adenoma 
of the pituitary. In most instances there had 
been some immediate factor concerned with 
sudden rise in blood pressure: excitement, ex- 
ertion, trauma, etc. Most of the cases occurred 
between the ages of forty and seventy; 65 per 
cent were males. Only about 10 per cent were 
syphilitic—syphilitic lesions are more likely to 
be a meso-aortitis, leading to sacculation. In 
the dissecting type the essential pathology is a 
rupture of the intima with a splitting of the 
media; usually, a secondary rupture, exter- 
nally, but occasionally, there is a secondary rup- 
ture back into the lumen. In 70 per cent of the 
cases the rupture occurred in the ascending 
aorta; in about 20 per cent, in the transverse 
arch; in the other 10 per cent, in either the 
thoracic or abdominal aorta. The hemorrhagic 
dissection may extend throughout the entire 
abdominal aorta—one case showed extravasa- 
tion as far down as the popliteal arteries. About 
70 per cent of the cases showed rupture into 
the pericardial sac; about 20 per cent, into the 


and Radium Literature Sol 


left pleural cavity; about § per cent, into the 
mediastinum. Clinically, there was frequently 
a family history of high blood pressure or 
“strokes”; a past history of high blood pres- 
sure, or nocturnal polyuria, occipital head- 
aches, “kidney trouble,” etc. In addition to the 
symptoms already mentioned, there may be 
evidence of obstruction of an aortic trunk as 
manifested by coma, hemiplegia, anuria, gan- 
grene of the extremities, paralytic ileus or lo- 
calized swellings. A few cases have been known 
to live for months or even years, but in 65 per 
cent sudden death supervened within a few 
minutes. Urobilinogen may be found in the 
urine. The icteric index is likely to be increased. 
The roentgenographic appearance of the heart 
is enlargement with an aortic configuration; 
the involved portion of the aorta, diffusely 
widened with weakened pulsation; there may 
be evidence of fluid. Electrocardiographic 
studies may present the evidence of coronary 
disease (common to any case of hypertension) 
but characteristically, there is a left axis devia- 
tion. The essential consideration as to treat- 
ment is rest with the avoidance of all phases of 
exertion. Special nursing is important; the use 
of morphine, nitrites, perhaps bleeding, mild 
laxatives, etc.—4. 4. de Lorimier. 


VaLLeBona, A. Infiltrazione iodo-oleosa post- 
broncografica del polmone—pneumografia 
conseguente a broncografia. (Infiltration of 
the lung with iodized oil after bronchog- 
raphy.) Radiol. med., Oct., 1936, 237, 756-772. 
The author reviews the history of pneumog- 

raphy and bronchography and discusses a re- 

sult of bronchography that has frequently been 
noted in recent years—that is, the persistence 
of iodized oil in the lung tissue for a varying 
period of time after bronchography. He dis- 
cusses some of his own cases and illustrates 
them with roentgenograms. They show all de- 
grees of persistence of the iodized oil in the 

lung tissue, varying from slight traces for a 

short time to dense infiltration for a long time. 

The picture of infiltration of the alveoli and 

lung tissue with iodized oil following bronchog- 

raphy is very characteristic and readily recog- 
nized. 

In the majority of cases the iodized oil is 
quickly eliminated but in some cases the 
elimination requires months or in exceptional 
cases even years. The causes of this delayed 
elimination are not known; they appear to be 
very complex. 


Vor. 38, No. ¢ 
+ 


802 Abstracts of Roentgen and Radium Literature 


Most authors are inclined to believe that this 
stagnation of iodized oil takes place only in 
lungs in which there are pathological changes, 
but it has been demonstrated that it may occur 
in normal lungs also. But in view of the fact 
that this persistence of a foreign body in the 
lung tissue may cause pathological changes, 
diagnosis by means of bronchography should 
be confined to cases in which it is strictly indi- 
cated and in which other methods are insuffi- 
cient for diagnosis.—Audrey G. Morgan. 


Brasint, A. Sull’importanza del rilievo radio- 
logico per lo studio delle modificazioni che 
avengono nel polmone nel corso della re- 
trattilo-collassoterapia chirurgica. (Impor- 
tance of roentgen findings in the study of the 
changes which occur in the lung in the course 
of surgical retractile collapse therapy.) Ra- 


diol. med., Oct., 1936, 23, 773. 


The author has previously made a detailed 
histological study of the changes which occur 
in collapse therapy of the lung, and in this 
article he supplements the information thus ob- 
tained with that obtained by roentgen exami- 
nation, the importance of which he stresses. 
The histological findings are very incomplete 
without the supplementary data obtained by 
roentgen examination. 

He reviews the literature of the subject and 
then describes in detail his own experiments on 
rabbits. He carried out angiography and bron- 
chography on living normal rabbits and also 
made roentgen studies of dead animals and 
anatomical specimens. He experimented on 
living animals with the different methods of 
collapse therapy—hypertensive and _hypo- 
tensive penumothorax, exeresis of the phrenic 
nerve, thoracoplasty and filling. He gives 
roentgenograms showing his angiographic and 
bronchographic findings. He finds that by com- 
pression treatment the functional activity of 
the peripheral part of the organ is reduced 
more than that of the central part. 

He confirmed what has been found clinically 
that the graphic demonstration cf the vessels 
and bronchi, if used in patients in good physical 
condition, with the proper technique and the 
proper contrast media, thorotrast and related 
substances, and with observance of the known 
contraindications, can be carried out without 
harm to the individual. The contraindications 
are pathological conditions of the vascular sys- 
tem, fragility of the vessels, diseases with a 
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tendency to hemorrhage, rupture of the patho- 
logical spleen, serious lesions of the reticulo- 
endothelial system, open tuberculosis in the 
phase of hemoptysis, insufficiency of the liver 
and kidneys, leukemia, febrile conditions, se- 
vere heart lesions and epilepsy. Roentgen vis- 
ualization of the vessels and bronchi, which has 
generally been considered more or less danger- 
ous and not of great practical value, may, on 
the contrary, be of the greatest value in some 
diagnostic problems. 

These methods show that the contrast 
medium may be injected not only into the smal- 
lest branches of the vessels but also into the 
finest intralobular bronchi and even the bron- 
chioles. The roentgenograms show interrup- 
tions of the progress of the medium caused by 
isolated compressions, zones of collapse and 
cicatricial or sclerotic contractions. 

The collapse treatments, all of which have 
their indications which must be determined in 
each individual case, place the lung at rest just 
as the bone is placed at rest in fracture treat- 
ment. With reduction of the functional activ- 
ity of the Jung and reduced blood supply, new 
formation of connective tissue takes place and 
the collapse may be rendered permanent by 
this new-formed connective tissue. This new 
formation of connective tissue produces con- 
ditions unfavorable to the life of the tubercle 
bacilli and may lead to definite and final cure. 
It requires careful study of the various tech- 
niques to show in each case what method is 
best adapted to bring about permanent col- 
lapse and a strongly retractile fibrosis which 
will give the desired results.—4udrey G. Mor- 


gan. 


Sisti, M. A., and Sorice tut, F. L’esplorazione 
roentgenchimografica del diaframma dopo 
frenicofrassi. (Roentgen kymographic exam- 
ination of the diaphragm after crushing of 
the phrenic nerve.) 4rch. di radiol., Mar.- 
Apr., 1936, 72, 108-113. 


Sometimes it is desirable to bring about 
paralysis of the diaphragm temporarily. Vari- 
ous techniques have been used for this purpose 
which the authors review briefly. Their own 
method has been crushing of the diaphragm 
with hemostatic forceps, opening and closing 
them along the course of the nerve for about 
2-3 cm. All the anatomical relations are pre- 
served so that if necessary later an extirpation 
of the phrenic may be performed. 
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In order to study carefully the course of the 
paralysis of the diaphragm after this interven- 
tion, the authors made series of roentgen kymo- 
grams, before the operation and then after one 
or two days, in some cases after a few hours, 
following them up for from a week to a month. 
Typical roentgen kymograms of several cases 
are reproduced. Of course ordinary roentgen 
examinations were made also and compared 
with those of the other side. 

Sixteen cases were treated and followed up 
from a minimum of two months to a maximum 
of five. In 10 of these there was total paralysis 
of the diaphragm with ascent of the muscle 
from 2 to 7 cm. and complete paradoxical move- 
ments. Among the 6 other cases in one there 
was no ascent of the muscle though paralysis 
was demonstrated, in one there was a slight 
ascent with paralysis, in one moderate ascent 
with partial paradoxical movement and in the 
other 3 there was no change in the position or 
movement of the diaphragm. 

In the first group of complete paralyses, the 
roentgen kymograms did not show paradoxical 
movement immediately after the operation. In 
some cases there were mixed movements, active 
and passive, of the diaphragm on the side of 
the intervention, doubtless due to partial or 
too limited crushing. The same thing was ob- 
served later after the nerve began to recover 
normal function. In some cases there were 
mixed movements at first followed by complete 
paradoxical movement. In these cases there 
were probably fibers that were not crushed at 
first but degenerated later. The movements of 
the ribs were increased after the crushing of the 
phrenic, probably due to removal of the re- 
straining action which the diaphragm has on 
the movements of the lower ribs. 

In the cases in which the eperation was not 
effective at all, there may have been an ac- 
cessory phrenic, or the crushing may have been 
performed at a point before the complete union 
of the roots of the nerve. 

Crushing of the phrenic was a failure in 18 
per cent of the cases (3 out of 16), though the 
numbers are too small for the establishment of 
reliable percentages. But if necessary it can be 
followed by another operation. 

Roentgen kymography is of special value in 
following up the movements of the diaphragm 
after this operation and determining the first 
signs of resumption of function.—Audrey G. 
Morgan. 
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Bowen, ARTHUR. Volvulus of an inverted intra- 
thoracic stomach complicating diaphragmatic 
hernia; case report. 4m. ¥. Digest. Dis. & 
Nutrition, Feb., 1937: 3, 923-928. 


The complete case record with necropsy find- 
ings in a case of diaphragmatic hernia is pre- 
sented. There was a history of recurrent attacks 
of partial obstruction of an inverted intra- 
thoracic stomach. Clinical and roentgen find- 
ings led to a mistaken diagnosis and treatment 
for tuberculosis and hydropneumothorax with 
repeated paracentesis. Final fatal complication 
was the development of a volvulus of the 
stomach with acute dilatation sufficient to em- 
barrass the heart and lungs. The author em- 
phasizes the varied and complex signs and 
symptoms of diaphragmatic hernia and the 
need for supportive roentgen study in all cases. 
Obscure chest and abdominal_symptoms re- 
quire roentgen study of the gastrointestinal 
tract as well as of the chest.—W. R. Brooksher. 


ABDOMEN 


Couns, E. N., and Carmopy, M. G. Lympho- 
sarcoma of the stomach; a study of four 
cases. dm. F. Digest. Dis. & Nutrition, Feb., 
1937, 3, 884-888. 

Sarcomata seldom involve the gastric mu- 
cosa early and therefore produce no character- 
istic deformity of the stomach on roentgen 
examination. The lesion should be suspected in 
any patient, regardless of age, who has had con- 
tinuous gastric symptoms and signs suggesting 
a neoplasm for a few months, a year or more, 
when the roentgenologist finds either no evi- 
dence of mucosal involvement or evidence of 
a large shallow ulceration which is not charac- 
teristic of either benign peptic ulcer or ulcerat- 
ing carcinoma, especially if associated with an 
extra-luminal mass. Four cases, two newly re- 
ported, are presented.—W. R. Brooksher. 


CHENEY, GARNETT, and NEWELL, Rosert R. 
Large diverticula of the gastric cardia. 4m. 
¥. Digest. Dis. & Nutrition, Feb., 1937, 3; 
920-923. 


Four cases of large diverticula of the stomach 
situated in the cardia are reported, one of which 
was operated upon. No characteristic symp- 
toms are elicited and hence the roentgen exam- 
ination is most important although it will not 
always reveal whether the diverticulum is a 
true or false one.—-W. R. Brooksher, 
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RENANDER, Gutartige Magentumoren. 
(Benign tumors of the stomach.) 4cta radiol., 
1936, 77, 491-497 
Benign tumors of the stomach are very rare 

as compared with malignant ones. The Mayo 

Clinic reports only 27 benign tumors of the 

stomach among a total of 2,168 stomach tu- 

mors, or 1.3 per cent. 

Two cases of benign tumor of the stomach are 
described and illustrated, one of neurofibroma 
the size of a plum and the other a lipoma the 


size of an orange with an ulcer crater the size of 


the end of the thumb. The diagnosis of benign 
tumor was made in the first of these cases by 
the uniform smooth rounded appearance of the 
tumor and changes in the mucous membrane 
relief around it, and in the second case by the 
unchanged appearance of the tumor on a second 
examination a year after the first. A diagnosis 
of carcinoma had been made at first and opera- 
tion advised, which the patient refused. Un- 
changed peristalsis is said to be a diagnostic 
sign of benign tumors, but in this case the 
tumor was so large that it could not be demon- 
strated, and in general the author thinks it is 
valid as a differential symptom only in small 
pedicled tumors. re with uneventful 
recovery in both cases.— Audrey G. Morgan. 


BALDELLI, GIOVANNI. Sugli aspetti radiologici 
dello stomaco resecato. (The roentgen ap- 
pearance of the resected stomach.) 4rch. di 
radiol., Jan.-Feb., 1936, 72, 9-41. 


The author has made a roentgen study of the 
appearance of the stomach and its emptying 
time after the various types of operation used 
for the treatment of tumors and ulcer. He 
studied the Billroth 1 method v. Haberer’s 
modification, which is a gastroduodencstomy, 
and the Billroth 11, which is a gastrojejunos- 
tomy. Also Reichel-Pélya’s total inferior gas- 
trojejunostomy and Hofmeister-Finsterer’s 
partial inferior gastrojejunostomy; and Starr- 


Judd’s method which is limited to removal of 
the ulcer and a flap from the anterior wall of 


the pylorus and duodenum. Roentgenograms 
are given showing the appearance and empty- 
ing of the stomach immediately after these 
operations and after periods varying from fif- 
teen days to five years. 

The object of these operations is to remove 
the lesion but re-establish a passage which will 
permit of emptying of the stomach in a period 


of time sufficient to avoid stasis and in case of 


ulcer shorter than normal so‘as to remove the 
conditions which favor recurrence. 

The roentgenograms show that the stump of 
the stomach left after a typical resection in- 
creases with time until it may regain almost the 
normal capacity of the stomach. The stump 
preserves its tonus but the complete removal 
of the antro-pyloric region, even if not very 
extensive, abolishes normal peristalsis; in some 
cases a segmental type of contraction develops 
in the distal part of the stump and some local- 
ized superficial waves. The new opening which 
is not very continent in the first few months 
after the operation, tends to become more con- 
tinent with the passage of years as its muscle 
rings become active; while the latter never be- 
comes a real sphincter, at the end of four to 
five years it becomes continent enough for 
practical purposes. 


The contractile action of the muscle ring of 


the opening is more evident in these operations 
which respect the circular fibers of the stomach 
(Haberer’s Billroth 1 and Pélya), less in those 
which respect them less (Finsterer); and it is 


easier and more effective under the stimulus of 


food than under the action of inert substances 
such as opaque paste. 

The relative incontinence of the new opening 
increases the action of normal functioning 
sphincters respected by the operation (bulbar 
sphincter in Billroth 1), which participate ac- 
tively in the retention of chyme in the stump 
of the stomach. A lateral position of the new 
opening with —e to the lower pole of the 
stump (Billroth 1—Finsterer) facilitates reten- 
tion of the contents more than a caudal situa- 
tion (Polya). The emptying of the resected 
stomach is hydrostatic in type and therefore 
dependent on causes which raise pressure in 
the stomach, such as upright position and 


amount of stomach contents, on the degree of 


continence of the new opening and the ease 
with which the contents flows through the 
anastomized loop. 

The emptying of ordinary opaque pastes 
from the stomach is abnormally accelerated 
even a long time after the operation, but the 
times vary, depending on the type of operation, 
because the type of operation makes a differ- 
ence in the continence of the opening and the 
ease of flow through the anastomized loop. In 
v. Haberer’s Billroth 1 the emptying time, while 
less than normal, is kept within reasonable 


limits by the lateral situation and lesser size of 


the anastomotic opening, the vicarious reten- 
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tive action of the bulbar sphincter and the 
relative difficulty of flow through the duodenal 
loop as a result of the greater or lesser obstacle 
opposed to it at the angle of Treitz. The time 
varies from half an hour to an hour and a half. 
In Billroth 11 and the modifications of Pélya 
and Finsterer, emptying is generally very rapid 
because of the caudal position of the opening, 
its greater size, the lesser efficacy of the con- 
tractions of the muscle ring and the absence 
of vicarious sphincters. 

The time varies from a minimum of ten 
minutes to a half hour or a little more, the 
emptying being somewhat less rapid in Pélya’s 
method than in Finsterer’s because of the 
horizontal position of the anastomized loop 
which causes some difficulty in the emptying 
of the contents. 

The emptying times given above are those 
for liquid or semiliquid opaque paste and they 
would naturally be longer for solid food, and 
they would increase with the passage of time 
after the operation and increased retaining ca- 
pacity of the new opening. This is probably the 
reason the results of these operations grow 
better with the passage of time as the viscera 
adapt themselves to the new functional con- 
ditions established by the operation. 

However, digestive disturbances are not un- 
usual after these operations and while they are 
generally well borne by the patients they are 
more frequent in patients operated on by those 
operations which facilitate the emptying of the 
stomach (Pélya, Finsterer) than in those which 
respect the normal relations between the stom- 
ach and intestine more (Billroth 1). These facts 
should be taken into consideration in deciding 
on the type of operation to be used in patho- 
logical conditions of the stomach.—Audrey G. 
Vorgan. 


Beas, A. Duodenal diverticula. South. 
VU. F., Keb., 1937; 70, 218-221. 


to 


The author has analyzed 41 cases of duodenal 
diverticula, one of which was verified by lapa- 
rotomy. The average age was $3.3, although 
there was an exception occurring in a girl of six- 
teen years. Four of the cases presented two 
diverticula; 28 were located in the second por- 
tion of the duodenum, while 17 occurred in the 
third portion. But 4 cases showed positive 
roentgen signs of ulcer and none was associated 
with other diverticula. The etiology, symp- 
tomatology and roentgen findings are fully dis- 
cussed. In 15 cases of late filling of the diver- 
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ticulum, there were but 4 in which the symp- 
toms could be explained only or best by the 
presence of the diverticulum.—W. R. Brook- 
sher. 


TALIA, FERDINANDO, and Ficara, PASQUALE. 
Sui tumori polipoidi del duodeno e del tenue. 
(Polypoid tumors of the duodenum and small 
intestine.) Arch. di radiol., May—Aug., 1936, 


12, 190-220. 


The author describes and illustrates with 
roentgenograms 4 cases of polypoid tumor of 
the intestine, one in the bulb of the duodenum 
and the others in the terminal ileum, one re- 
sulting in chronic ileoceco-colic invagination. 

These polypoid tumors may occur anywhere 
in the digestive tract, adenomatous polyps 
being the most frequent. The sites where they 
are found in the order of their frequency are 
the rectum, sigmoid, stomach, cecum, duo- 
denum, terminal ileum and jejuno-ileum. 

The symptomatology of these tumors is 
varied and not very definite and assumes spe- 
cial characteristics due to the site at which the 
tumor occurs, such as signs of ulcer when it is 
in the bulb, stenosis of the pylorus when it is 
at or near the pylorus, etc. One of the chief 
symptoms is hemorrhage, which can some- 
times be detected’ only by examination of the 
feces for occult blood; others are intermittent 
pain at the site of the tumor, paroxysmal diar- 
rhea with fetid, mucous or mucopurulent stools, 
sometimes dysenteriform in type, which is not 
much affected by medical treatment. At other 
times there is stubborn constipation not 
affected by treatment. The patient’s general 
health is so greatly affected that he has a 
pseudocachectic appearance with pallor and 
exhaustion. There may be intermittent partial 
occlusion, finally ending if diagnosis is not 
made and treatment given, in permanent oc- 
clusion, necessitating emergency operation. 

The clinical diagnosis is supplemented by 
laboratory and roentgen examinations. But 
even these give the correct diagnosis in only a 
relatively small number of cases. The chief sign 
in the roentgenogram is a filling defect. Func- 
tional examination of the organ, the form of the 
filling defect (distinct outlines), its movement 
with movement of the viscus, and the fact that 
it may assume different positions but always 
inside the lumen of the intestine, are points of 
great value in interpreting the roentgenogram. 

Operation, if the diagnosis is made, may be 
limited to removal of the tumor, not resecting 
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the intestine unless there are signs of malignant 
degeneration or marked inflammation around 
the intestine.—Audrey G. Morgan. 


Muc iA, Domenico. Un raro caso di sarcoma 
del duodeno. (An unusual case of sarcoma of 
the duodenum.) Radiol. med., Dec., 1936, 23, 
951-958. 

A case is described in a woman, aged forty- 
eight, who came for treatment with symptoms 
that suggested involvement of the kidney 
rather than the duodenum. For about fifteen 
years she had had pain in the right lumbar re- 
gion. The condition had been diagnosed as 
floating right kidney. Some months before com- 
ing for examination she suddenly had intense 
pain in the right flank with radiation to the 
hypogastrium, vomiting, pollakiuria, dysuria 
and tenesmus of the bladder; no fever. At this 
time a large swelling appeared in the flank. 

Examination showed a tumor in the right 
upper quadrant of the abdomen extending into 
the upper part of the lower quadrant. This 
solid tumor distinctly transmitted the pulsa- 
tions of the aorta. It was nodular, hard, elastic, 
and moved slightly in a longitudinal direction 
on respiration. 

Roentgen examination showed a large mass 
occupying the right kidney region which 
blended with the kidney shadow. There were 
also many intensely opaque bodies resembling 
gunshot in the intestinal tract. Pyelography 
showed the kidney normal. Examination of the 
digestive tract with an opaque meal and an 
opaque enema showed that the second half of 
the second portion of the duodenum com- 
municated with a large irregular cavity con- 
tained in the palpable mass. It also contained 
the gunshot opacities seen in the first roent- 
genogram which persisted for about ten days 
after the first examination. This part of the 
intestine was displaced laterally to the right 
and downward showing that the tumor was 
larger than had been evident on palpation. 

Apparently this was a tumor of the duo- 
denum which had ulcerated into the lumen of 
the duodenum. Because this part of the duo- 
denum is retroperitoneal, it had extended 
toward the bed of the kidney and displaced 
that organ. It seemed probable therefore that 
it was a sarcoma of the duodenum which had 
involved the regional lymphatic system. 

Operation confirmed the diagnosis and showed 
that the tumor was inoperable. Examination of 
a biopsy specimen showed fibrosarcoma. 
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This case shows the importance of roentgen 
examination in cases in which the clinical find- 
ings are obscure. Roentgen examination in 
cases of sarcoma of the small intestine generally 
show a long infiltrated tract, 40-80 cm. In the 
affected part of the intestine the gas has a 
semicircular tubular arrangement’ which 
changes little or not at all on change of position 
of the patient and is not associated with liquid. 
There is rarely if ever a niche. The roentgen 
image is that of a tube with rigid walls. There 
is no retardation in the passage of the opaque 
medium through the diseased tract; retarda- 
tion does not occur until stenosis has developed. 
After the barium meal, the rigid tract remains 
insuffated with barium for a long time after 
the rest of the intestine is empty. Palpation 
generally shows infiltration of the mesentery. 
There are no valvulae conniventes in the af- 
fected tract. There is almost complete lack of 
motility because of the invasion of the mesen- 
tery which fixes the tract. 

If roentgen examination does not absolutely 
fix the diagnosis, it at least renders it very 
probable.— Audrey G. Morgan. 


Wo tke, K. Uber Ulzera in der pars descendens 
Duodeni. (Ulcers in the descending part of the 
duodenum.) Acta radiol., 1936, 17, 371—387. 


The author gives a clinical and roentgen de- 
scription of 12 cases of ulcer of the descending 
part of the duodenun, illustrated with roent- 
genograms. The only absolutely certain roent- 
gen sign of such ulcers is a niche. Other less re- 
liable signs are contractions of the outline of 
the affected part of the duodenum, narrowing 
of the lumen, obliteration of the folds and, 
clinically, tenderness on pressure over the 
niche. The clinical signs in general are about 
the same as those of the ordinary ulcer of the 
bulb of the duodenum except that many cases 
do not show the pain characteristic of ulcer of 
the bulb. 

In the majority of his cases the niche was on 
the concave border of the affected part of the 
duodenum. They showed a great tendency to 
bleed. There was macroscopic hemorrhage in 
two-thirds of the cases. Differential diagnosis 
must be made from diverticulum, contrast fill- 
ing of the ampulla of Vater and ulcerated can- 
cer of the duodenum.— Audrey G. Morgan. 


Payne, Roserr L. Bile tree visualization; its 


surgical importance. South. M. F., May, 
1937, 30, 512-518. 
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The value and necessity of roentgen studies 
of the bile tree during operative procedures is 
emphasized. Before anesthesia, a large cassette 
is placed under the liver region. With exposure 
of the gallbladder and the common duct and 
the decision for need of roentgenological help 
in interpretation of the pathology present, a 
small clamp is loosely applied to the cystic 
duct to prevent backflow of the opaque medium 
into the gallbladder. If the indications for 
cholecystectomy are clear-cut, it is preferable 
that this be performed prior to roentgen visual- 
ization. A No. 18 gauge needle is then intro- 
duced into the common duct, the needle angu- 
lated at 45°, providing for the point of the 
needle to lie parallel to the long axis of the duct. 
A straight needle may pierce the portal vein, 
a complication increased by the respiratory 
movements. The bile in the duct system is then 
emptied by aspiration and 20 to 25 cc. of hip- 
puran slowly injected through the needle. The 
needle is then withdrawn; any excess of the 
opaque medium which may have escaped 
around the needle puncture is carefully sponged 
away, the wound is covered with a sterile towel 
and the roentgenogram made. Spasm may oc- 
cur at the sphincter of Oddi immediately fol- 
lowing injection, thus giving a false impression 
of obstruction at this point in the first film. 
If the patient’s condition permits, it is prefer- 
able to wait ten to fifteen minutes and make a 
second exposure. 

Denied roentgen interpretation by visualiza- 
tion at the operative time, the condition of the 
bile tree and sphincter rests upon a highly in- 
telligent interpretation of living pathology 
based upon a wide experience and upon in- 
direct evidence. Roentgen studies at time of 
operation provide accurate information on the 
anatomy and functional status of both the 
ductal system and the sphincter of Oddi. This 
means the shape, contents and motor functions 
of the ducts, as well as the physiology of the 
sphincter. In other words, there is the deter- 
mination of the patency of the ducts and the 
sphincter; presence of obstruction, and whether 
the obstruction is due to spasm at the sphincter, 
fibrous obstruction or calculus. In addition, 
dilatation and contraction of the hepatic ducts 
and radicles are demonstrated, and the size and 
presence of angulation in the common duct is 
determined. Furthermore, at the finish of the 
operative measures, the patulency of the duct 
and sphincter may be determined by the roent- 
gen ray. Thus, a calculus not found, but 
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thought to have been pushed into the duo- 
denum, may still be demonstrated in the am- 
pulla. This accurate means may prevent sec- 
ondary operations on the common duct. 


W. R. Brooksher. 


SA FWENBERG, OLor. Uber die R6ntgendiagnose 
von Gallensteinileus. (The roentgen diag- 
nosis of gallstone ileus.) 4cta radiol., 1936, 
17, 408-420. 


The author reviews the literature of gallstone 
ileus and describes 2 cases of his own diagnosed 
by roentgen examination. In Case 1 a general 
view of the abdomen taken in dorsal decubitus 
showed an increased amount of fluid in the 
small intestine, and with the rays horizontally 
directed the upper level of the fluid was seen 
in different loops. A small amount of contrast 
medium was given by mouth and its downward 
passage followed. It was interrupted in the 
proximal portion of the small intestine by a 
roundish structure the size of a plum with the 
density of soft tissue and surrounded by a small 
amount of opaque substance. In Case 11 exam- 
ination without contrast medium showed sev- 
eral fluid levels in the small intestine in the 
upper part of the abdomen. Rays directed hori- 
zontally showed a distended loop of jejunum 
lying transversely and at the same level a 
shadow the size of a plum with concentric cal- 
careous rings. 

Experiments on adult cadavers showed that 
a stone of this size is arrested in the small in- 
testine in about 50 per cent of the cases and 
usually not before it has reached the lower part 
of the ileam.— Audrey G. Morgan. 


TaLiA, FERDINANDO, and CosTantTino, De- 
METRIO. Le inversioni cecali nei rapporti 
dell’appendicite. (Inversion of the cecum and 
its relation to appendicitis.) Arch. di radiol., 
Mar.—Apr., 1936, 72, 91-107. 


The authors review the embryology of the 
cecum and appendix, illustrating it with dia- 
grammatic drawings. They then discuss 992 
cases examined roentgenologically for the pur- 
pose of demonstrating lesions in the ileocolic 
region. Among these cases they found inversion 
of the cecum in 1.40 per cent; of these 1.10 per 
cent were external inversion and 0.30 per cent 
internal inversion. 

They considered only cases of typical and 
complete inversion; the partial cases were ex- 
cluded. Lovisatto, in his study of the question, 
reports 2.50 per cent inversions; this is prob- 
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ably due to the fact that he was not so strict in 
his selection. These cases are practically all 
congenital and caused by changed intrauterine 
rotation of the viscera. 

Appendicitis is frequent in these patients; 
the symptomatology of the anomaly compli- 
cates that of the appendicitis and renders diag- 
nosis complicated and difficult. Roentgen exam- 
inations should be made in cases in which there 
is any doubt of the diagnosis of appendicitis, 
and if there is any anomaly of the ileocolic loop 
it will be revealed by such examination. 
Audrey G. Morgan. 


ScHEIBEL, Ove. Concerning pitressin in roent- 
gen examination of the abdomen as an agent 
for reducing shadows caused by intestinal 
gas. Acta radiol., 1936, 77, §11-518. 


In examination of the urinary tract particu- 
larly, large amounts of gas in the intestine 
frequently interfere with the clearness of the 
pictures. The author has been experimenting 
with pitressin as a means of overcoming this 
difficulty. This is a constituent of pituitrin and 
therefore a posterior pituitary hormone. He 
gives 10 units of pitressin half an hour before 
examination and finds that the pictures are 
much freer of gas shadows. Pyelograms and 
cholecystograms made before and after the in- 


jection of pitressin are shown.—Audrey G. 


Morgan. 
SKELETAL SYSTEM 


SkarBy, Hans-Gosta. Das Foramen Nervi 
clavicularis im Réntgenbild. (The foramen 
of the supraclavicular nerve in the roentgen- 
ogram.) Acta radiol., 1936, 175 397-402. 


In examining a patient for a trauma of the 
left shoulder, a small oval opening was seen in 
the clavicle of the opposite side just a little to 
one side of the middle of the bone. It was 7.5 
cm. from the sternal end and 6.5 cm. from the 
acromial end of the bone. Roentgenograms in 
a number of positions showed that the canal 
ran almost directly sagittally so that when the 
direction of the rays was changed 5° to 10° it 
disappeared from view. So far as the author 
knows, this canal has not been described in the 
roentgen literature though it has long been 
known to anatomists. Autopsy has shown that 
the supraclavicular nerve passes through the 
canal and is only slightly movable in it. The 
anomaly does not cause any symptoms. 
Audrey G. Morgan. 
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Henperson, MEtvin S., and Swart, Howarp 
A. Chronic osteomyelitis associated with 
malignancy. Bone S Foint Surg., Jan., 
1936, 78, 56-60. 


Of 2,396 cases of chronic osteomyelitis seen 
at the Mayo Clinic up to July 1, 1934, only s, 
or 0.208 per cent, were associated with malig- 
nant changes. Of these patients, | was a woman 
and 4 were men. The ages varied from forty- 
five to sixty-one years, averaging $2.2 years. 
Draining sinuses of chronic osteomyelitis had 
been present from twenty-seven to forty-eight 
years, averaging thirty-seven years. In 4 cases, 
the disease had followed acute osteomyelitis, 
and, in 1 case, it had followed a compound 
fracture. The reasons given for seeking medical 
advice after so many years of chronic disability 
were much the same in each case, namely, 
swelling, increase in pain, hemorrhages and 
more profuse discharge. 

The reason for growth of carcinoma in these 
draining sinuses and cavities has always been 
in dispute. The theory which most commonly 
is accepted is that the continuous drainage of 
pus irritates the skin to such a degree that 
malignant changes result. In the one case in 
which both sarcoma and carcinoma were found, 
the reasons for this association and its signifi- 
cance are not known. It is interesting to note 
that in 4 of the 5 patients, the lesions were near 
the ankle. It is possible that the less efficient 
circulation in the lower end of the leg, particu- 
larly in people past middle age, and in scarred 
regions may weaken the resistance to irritation 
from the draining pus and predispose these 
areas to malignant change. 

In cases of chronic osteomyelitis, every effort 
should be made to cause draining sinuses to 
heal. If cancer is suspected from the appearance 
of a mass, foul odor, pain or hemorrhage, biopsy 
should be performed at once. If a malignant 
condition is found, amputation should be done 
immediately. It is advisable to follow the am- 
putation with irradiation with high voltage 
roentgen rays or radium.—R. §. Bromer. 


Hupson, Orno C., Rosin, NATHANIEL H., and 
Rosin, Percivay A. Interesting malignant 
bone tumors. ¥. Bone © Foint Surg., Jan., 
1936, 78, 215-228. 


The authors report 6 cases of various malig 
nant bone tumors which are interesting as 
problems in diagnosis, clinical as well as diag 
nostic. 


The first case was one of carcinomatous 
metastasis to bone in a female, aged fifty-six. 
The vertebrae, ribs, right humerus, pelvis, and 
left femur examined at autopsy showed lesions, 
and the roentgenographic examination before 
death showed involvement also of the left 
femur. This case is of interest because of the 
long interval of time, twelve years, which had 
elapsed between the original mastectomy and 
the development of the metastatic bone lesions. 
The clinical picture resembled very closely that 
of hyperparathyroidism, with loss of weight, 
high blood calcium, low phosphorus, and gen- 
eralized polycystic changes in the bones. In- 
crease in the blood calcium and decrease of 
blood phosphorus occur in generalized meta- 
static carcinoma, as well as in hyperparathy- 
roidism. In the humerus the bone lesions had 
broken through the cortex, W hich can be con- 
sidered an argument in favor of a diagnosis of 
metastatic carcinoma. The areas of destruction, 
also, were large in size in the skull, whereas in 
osteitis fibrosa cystica the usual picture is that 
of fine mottling. 

The second case was a white female, aged 
fifteen, in whom the roentgenograms of the pel- 
vis showed multiple areas of destruction 
throughout the pelvis and upper ends of the 
femurs. Some productive change had also taken 
place in the left pubis and ischium. Two months 
later roentgenographic examination showed 
what seemed to be metastatic involvement of 
the lower lobe of the left lung. The final path- 
ologic diagnosis was endothelioma of bone. 
After a single high voltage roentgen treatment, 
there was apparent regression of the chest and 
lung lesion. Symptoms persisted for eight 
months before osseous changes occurred. The 
first symptom was referred pain in the knees 
caused by the pelvic lesion. Death finally re- 
sulted. 

The third case was one of Hodgkin’s disease 
in a white male, aged twenty-two. The bone 
lesions were situated in the pelvis where there 
was a generalized sclerosis of bone with perios- 
teal reaction along the lateral margins of the 
iliac bones. The diagnosis would have been 
difficult if no pathological tissue could have 
been removed. The lesions were osteoblastic in 
type and were more widespread than the usual 
lesions limited to one or perhaps two sites. The 
patient reacted favorably to high voltage roent- 
gen therapy and the lesions underwent partial 
regression. Six months after being first seen, 
the patient was still alive. 


Abstracts of Roentgen and Radium Literature 


809 


The fourth patient was a white male, aged 
seventy-six, who presented a very rapidly grow- 
ing solitary tumor of the humerus which was 
thought to be a primary osteogenic sarcoma. 
The pathologic report was metastatic adeno- 
carcinoma but an exhaustive search for a pri- 
mary lesion was unsuccessful. No confirmation 
of the aspiration biopsy could be obtained be- 
cause an autopsy was not permitted. A solitary 
metastatic lesion in this location is exceedingly 
rare. The tumor expanded the shaft and acted 
in its course very much like a primary lesion. 
The only point against the diagnosis of sarcoma 
was the age of the patient. 

The fifth case, a female, aged fifty-three, was 
a case of generalized bone metastasis from an 
epidermoid carcinoma of the cervix. The au- 
thors state that, as far as they know, no meta- 
static lesion in the tibia from a cervical carci- 
noma, such as this patient presented, has ever 
been reported. 

The sixth case was a white male, aged forty- 
four, with a large expanding, destructive tumor 
in the upper end of the shaft of the right 
humerus. There were also pulmonary metas- 
tases. An interscapular thoracic amputation 
was performed and the pathological diagnosis 
was telangiectatic osteolytic sarcoma. In this 
rapidly growing type of tumor it is imperative 
that an early diagnosis be made, if any hope 
is to be expected from surgical treatment. 

All the cases are illustrated by roentgeno- 
grams.—R. S. Bromer. 


Git.t, A. Bruce, and Srein, Irvin. Bone me- 
tabolism; its principles and its relations to 
orthopedic surgery. 7. Bone S Foint Surg., 
Oct., 1936, 78, 941-956. 


The authors state that the clinician who 
treats diseases of bone must have a clear, if 
simplified, understanding of normal and of 
pathological bone metabolism, as well as a 
definite working method of treating bone le- 
sions which are due to its disorders. They dis- 
cuss first the normal metabolism of bone, de- 
scribing the part played by calcium, phos- 
phorus, magnesium, vitamin D and parathor- 
mone in the metabolic process. The local fac- 
tors which influence bone metabolism are: (1) 
the hydrogen ion concentration and the carbon 
dioxide tension of the plasma; (2) the presence 
of substances which may influence the solubility 
of calcium phosphate, such as proteins and the 
salts of magnesium; and (3) phosphatase and 
possibly other yet unrecognized enzymes. These 
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local factors may be activated or altered by 
conditions which affect the local blood supply, 
such as bone injury and infections and general 
toxemias. 

Hyperparathyroidism, hypoparathyroidism 
and renal rickets are discussed in detail. In 
generalized osteitis fibrosa cystica, Reckling- 
hausen’s disease, there is a high-calcium, a low- 
phosphorus and a high-phosphatase content of 
the blood serum. The intake-output calcium 
and phosphorus balance is negative, i.e., the 
output being greater than the intake. The in- 
creased loss of calcium takes place largely 
through the kidneys so that the normal ratio of 
calcium output in the urine and feces is greatly 
reduced and is sometimes reversed. If the kid- 
ney function becomes impaired there is a com- 
pensatory increase in the excretion by the 
bowel. The rapid loss of mineral from the body 
tends to bring about a generalized bone de- 
calcification or osteoporosis. 

In another clinical type, the classical one, 
the demineralization of bone is accompanied by 
the formation of numerous cysts and giant cell 
tumors. In a third type, called the metastatic 
type, the symptoms which have been described 
are associated with calcium deposition in the 
kidneys and other soft tissue. This type is not 
readily distinguished from so-called renal rick- 
ets. The three clinical forms probably represent 
only different stages and phases of this disease. 

The authors detail certain facts which are 
established as factors in the regulation of cal- 
cium and phosphorus metabolism by parathor- 
mone. In hypoparathyroidism, there is an in- 
ability to excrete excess phosphorus by the 
urine. The output of urine is decreased. The 
phosphorus unites with cations of calcium, 
strontium, magnesium, etc., to make insoluble 
phosphates which are excreted through the 
colon. The calcium of the blood therefore is 
lowered, while the phosphorus is high. Symp- 
toms of tetany may appear. In renal rickets it 
is believed that primary kidney damage to the 
kidneys is the first and basic factor in the de- 
velopment of the disease. True or primary 
hyperparathyroidism differs from renal rickets 
in that a true secreting parathyroid adenoma 
is the cause of the former, while in the latter 
the parathyroid hyperplasia is a secondary de- 
velopment due to kidney damage. It may be 
possible that when this hyperplasia has become 
established it passes the limits of a physiological 
process and becomes pathological. 

In regard to the treatment of true hyper- 
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parathyroidism, the removal of an adenoma 
which is the cause of the hypersecretion, would 
seem logical and some cases have been im- 
proved by operation while others have not. 
A likely cause of the nonimprovement is the 
possibility of the presence of an adenoma not 
found at operation, especially in those cases 
where normal parathyroid tissue only was re- 
moved. Irradiation should accomplish the same 
results as operation. By diet alone, the authors 
state the symptoms may be improved and the 
disease process controlled. They accomplish 
this by giving a diet, high in calcium and phos- 
phorus but always keeping the normal ratio. 
In addition to this, large doses of vitamin D 
in the form of viosterol is essential; thirty to 
sixty drops of 250 D viosterol (10,000 D per 
gram) is adequate. Many writers have spoken 
of the dangers of this diet in producing meta- 
static calcification. Gill and Stein, in this paper, 
report a case of hyperparathyroidism in which 
this diet was maintained for four years with a 
remarkable degree of bone healing and without 
evidence of any kidney damage. The only 
period during which the patient had any kidney 
dysfunction occurred when she was admitted 
to another hospital following an automobile 
accident and was given a diet high in phos- 
phorus and low in calcium and vitamin _D. 
When she returned to the authors’ care she 
showed evidence of decalcification in the roent- 
genograms and kidney damage. Her balanced 
diet was restored and the kidney function re- 
turned to normal, bone calcification increased, 
and since that time the patient has been quite 
well. This case is reported in detail with illus- 
trative roentgenograms showing the result of 
regulation of the diet, etc. 

Osteogenesis imperfecta is probably due to 
a congenital defect and is not associated with 
parathyroid dysfunction. Rickets and osteo- 
malacia of the low-phosphorus type, the ordi- 
nary forms, are caused by a reduction in the 
lime salts, but with a relatively low-phos- 
phorus, high-calcium, and low-vitamin D in- 
take. Paget’s disease is associated with certain 
metabolic changes. There is no evidence to 
connect this disease with disorders of the para- 
thyroids. For this condition a diet consisting of 
low-calcium, low-phosphorus and high in mag- 
nesium is recommended adapted from Kadji’s 
treatment of juvenile hyperostosis. They have 
also tried a calcifying diet in tuberculosis of 
bone but are as yet unable to publish any defi- 
nite conclusions. They suggest that in atrophic 
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arthritis with generalized bone atrophy, the 
employment of the principles of calcification 
will aid in restoration of normal metabolism of 
the bones. 

In conclusion, they emphasize the fact that 
methods of calcification and decalcification 
must not be indiscriminately employed, and 
their use should only be considered after care- 
ful observation and. must be based on sound 
reasoning.—R. S. Bromer. 


(GUTMAN, ALEXANDER B., Tyson, T. Lioyp, 
and GutTMaN, B. Serum calcium, in- 
organic phosphorus and phosphatase activity 
in hyperparathyroidism, Paget's disease, 
multiple myeloma and neoplastic disease of 
the bones. 4rch. Int. Med., Feb., 1936, 57, 
379-413: 

The authors have discussed the value and 
limitations of determinations of serum calcium, 
phosphorus and phosphatase in the differential 
diagnosis of hyperparathyroidism, Paget’s dis- 
ease, multiple myeloma, metastatic malignancy 
and primary malignancy of the bones. 

About 80 per cent of cases of hyperparathy- 
roidism show a consistent increase of the serum 
calcium and about s0 per cent will show a 
diminished serum phosphorus. The blood phos- 
phatase activity was increased in all cases of 
hyperparathyroidism with bone changes in 
which determinations were made. The problem 
of secondary hyperparathyroidism is discussed 
in its relation to rickets, renal rickets, osteo- 
malacia, osteogenesis imperfecta, Paget’s dis- 
ease, multiple myeloma, metastatic carcinoma, 
nephritis and nephrolithiasis, and pituitary 
basophilism. These abnormal states may pro- 
duce a compensatory parathyroid hyperplasia 
with or without hypercalcemia. 

In Paget’s disease the calcium and _ phos- 
phorus are usually within normal limits. Serum 
phosphatase activity is increased, depending to 
some extent upon the amount of osseous in- 
volvement. 

In multiple myeloma hypercalcemia may 
occur. The inorganic phosphorus is normal or 
slightly elevated. The serum phosphatase ac- 
tivity is usually normal or slightly elevated. 

In metastatic carcinoma of the osteolytic 
type involving bone, hypercalcemia may oc- 
casionally occur. Inorganic serum phosphorus 
is usually normal but may be higher or lower 
than normal. The serum phosphatase activity 
is usually normal or moderately increased. 

In the osteoplastic type of metastatic carci- 
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noma, the serum phosphatase activity may be 
as high as that which occurs in Paget’s disease 
so that it cannot be used to differentiate these 
two conditions. 

It would appear that in general the phos- 
phatase activity is associated with osteoblastic 
activity and the formation of new bone. 
G. W. Chamberlin. 


KuLowskI, Jacos. Pyogenic osteomyelitis of 
the spine. 7. Bone S Foint Surg., April, 1936, 
15, 343-364. 

Kulowski states that more discriminating 
diagnoses have resulted in a surprising increase 
in the prevalence of pyogenic osteomyelitis of 
the spine. The large series of cases observed at 
the University Hospital, Iowa City, may be 
partially accounted for by the rural environ- 
ment from which most of the patients came, 
it being generally stated that pyogenic bone 
infection is most common in such districts. His 
article is a study of 60 cases of pyogenic osteo- 
myelitis of the spine which represented 3.94 
per cent of the total series of 1,500 cases of 
pyogenic osteomyelitis, and in addition, in- 
cludes 42 cases obtained by questionnaire. 

In both series there is a predominance of oc- 
currence in males. Most of the cases occurred 
after the third decade. Instances of the disease 
have been reported in young children but not 
in infants. He thinks these spinal lesions may 
be classed as direct and hematogenous. The 
direct infections occur postoperatively, through 
infected decubiti or by extension from a neigh- 
boring focus of suppuration. The hematogenous 
forms may arise as initial spinal foci or as meta- 
static lesions after one or more bony localiza- 
tions of the disease have already been estab- 
lished. The staphylococcus was the invading 
organism in the great majority of cases. 

Kulowski discusses the pathological anatomy 
and the complications of the disease very thor- 
oughly, likewise the symptomatology and the 
diagnosis. He regards the roentgenogram as in- 
dispensable in the latter. Pyogenic osteo- 
myelitis in the roentgenogram is differentiated 
from tuberculosis of the spine chiefly by the 
increased density, bony bridges, and exostoses 
which occur in the former. The soft-tissue para- 
vertebral shadows incident to the attendant 
edema may be evident as an early sign and 
sometimes simulate abscess formation. Ab- 
normalities of the intervertebral spaces, how- 
ever slight, are important. The trabecular 
structure of the affected area becomes obscured 
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in the early stages. Many of the most important 
and earliest roentgenographic changes are 
noted in the anteroposterior views, particularly 
static deviations, paraosteal calcifications, 
localized destructive vertebral body changes, 
alterations of the intervertebral spaces, and 
proliferative changes of all kinds and with vary- 
ing degrees of bony bridging. Other roentgen 
signs observed were sequestration, mottling of 
the vertebrae, and varying degrees of erosion 
and destructive phenomena. The most de- 
structive phases of the disease in the inter- 
vertebral disc, in the early stages before con- 
tiguous bone has been destroyed, are reflected 
by spatial alterations only. The lesion may and 
does begin in the interarticular joints, and 
oblique and anteroposterior roentgenograms 
may reveal pathological deviations. Because 
the calcium salts remain and help to localize 
the lesion in pyogenic bone conditions, atrophic 
changes do not appear, as a rule, in the early 
stages. As the lesion extends, destructive phe- 
nomena are evident. Occasionally, there is a 
complete or wedge-shaped collapse of the verte- 
bral body. The intervertebral discs are often 
destroyed. 

The most characteristic feature of the disease 
is the presence of a reactive new bone formation 
which produces bony bridging and is always 
present sooner or later, and differentiates it 
from tuberculosis. New bone formation is often 
very extensive and results in fusion of the verte- 
brae, even relatively early. In any case of 
spondylitis which has been studied by serial 
roentgenograms over a long period of time, the 
presence of a localized uniform narrowing of 
the intervertebral spaces with hypertrophic 
changes about the margins of the vertebrae, 
with or without abscess formation, should sug- 
gest the possibility of pyogenic osteomyelitis. 
In acute cases, small focal destructions close to 
the disc appear and may rapidly involve the 
disc, with subsequent narrowing. One case of 
the series showed multiple cystic areas of de- 
struction. As a rule, abscess formation can be 
easily demonstrated. Abscess may be retro- 
pharyngeal, paravertebral or iliopsoas in loca- 
tion. 

In treating the lesions, the rule of adequate 
drainage and rest is advised.—R. S. Bromer. 


Ernst. Leukaemia und Wirbelsaule. 


(Leukemia and the spinal column.) Acta 
radiol., 1936, 17, 506-510. 


Lyon, 


A case is described in a woman, aged fifty- 
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five, who had been under treatment for myeloid 
leukemia for several years. About a year before 
she came to the author for treatment, she had 
fallen in getting off a street car and since that 
time she had suffered intense pain in the back 
but no roentgen examination had been made 
and no treatment recommended. Roentgen 
examination showed collapse of the 2nd lumbar 
vertebra with a deep indentation in its upper 
surface. Abnormal clearness of the 12th rib 
showed loss of structure. The patient died four 
days later of heart failure. 

It is probable that the fall in this case had 
sufficed to bring about collapse of the vertebra 
already injured by the leukemia and make the 
leukemic disease of the spinal column manifest. 
The patient should have been given a support- 
ing corset after the fall——.dudrey G. Morgan. 


Hap.ey, Lee A. Apophyseal subluxation; dis- 
turbances in and about the intervertebral 
foramen causing back pain. 7. Bone © Foint 
Surg., April, 1936, 78, 428-433. 


Two types of degeneration of the interverte- 
bral discs have been described, the one observed 
in early life which is characterized by herniation 
of the nucleus pulposus, either through a break 
in the cartilaginous plate into the adjacent 
vertebral body or through the annulus pulposus 
into the spinal canal. This may or may not 
produce symptoms by pressure upon the cord 
or nerve roots. The second type of degenera 
tion, noted in later life, is characterized by frag- 
mentation of the cartilaginous plate with gran- 
ulation tissue growing from the adjacent verte- 
bral body into the disc. This portion of the 
disc later becomes replaced by fibrous tissue. 

Degeneration of the disc results in thinning 
of this structure, thus bringing the vertebral 
bodies closer together. If the posterior articula- 
tions do not slip past each other, a kyphos is 
produced at this level. Thinning of the disc in 
the lower lumbar region usually produces a sub- 
luxation of the apophyseal or posterior articula- 
tions resulting in the following causes of local- 
ized or referred pain: 


1. Strain upon the ligamentous structures of 
the articulations. 

2. A disturbance in the relationship between 
the articular surfaces. The intervertebral fora- 
men is decreased not only in its axial, but also 
in its anteroposterior diameter. 

3. Encroachment of the intervertebral fora- 
men may produce a fibrosis about the bundles 


which make up the nerve root, giving rise to 
symptoms of radiculitis. 

4. In extreme cases, the occurrence of actual 
bony impingement between the tip of the ar- 
ticular process and the pedicle above, or the 
lamina below, may cause pain. This condition 
is_ best recognized in the stereoscopic 4§ 
oblique view, which is frequently best made 
with the patient standing. 

Hadley the importance of the 
“S-curve” in the roentgenographic diagnosis. 
This is shown in the anteroposterior view of the 
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lumbar spine. Centering through an interverte- 
bral disc of normal thickness in the lower lum- 
bar region, an S-curve is formed, the line follow- 
ing the under surface of the transverse process 
and the lateral surface of the inferior articular 
process, and extending across the apophyseal 
joint and along the lateral surface of the su- 
perior articular process from the body below. 
This curve is best seen if the plane of the ar 
ticulation is nearly sagittal. In case there is an 
apophyseal subluxation,’ with thinning of the 
disc, such a view shows a jog in the S-curve at 
a point where the posterior articulations have 
slid past each other. As a result of sprain or 
thinning of the anterior portion of the disc, re- 
verse subluxation of the apophyseal joints may 
be visualized as a pulling apart of the articular 
processes. 

Among the clinical symptoms of this condi- 
tion, there may be noted tenderness to deep 
pressure, muscle spasm, and restricted motion 
with pain in the back. Referred symptoms may 
be those of radiculitis, the pain corresponding in 
distribution to that of the involved nerve root. 
The patient may complain of sciatica with dis- 
turbance of the reflexes, muscle atrophy, and 
Dejerine’s sign, that is pain on coughing or 
sneezing. There is usually no pain on direct 
pressure over the nerve; pain is present only 
when there is pressure over the nerve root. 
Homolateral or contralateral scoliosis may be 
present.—R. S. Bromer. 


GirAubI, Giorrrepo. Contributo anatomico e 

radiologico alla conoscenza delle “‘articola- 
(Anatomical 
and roentgen study of “‘accessory sacroiliac 
joints.”’) Radiol. med., Dec., 1g 36, 23; 
994. 


There have been many discussions of sacro- 


sacro-iliache accessorie.”’ 


iliac diarthroses from the anatomical point of 


view but very few from the roentgenological 
point of view. These diarthroses, which the 
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author thinks might very well be called pos- 
terior or dorsal sacroiliac diarthroses, may be 
monolateral or bilateral; they vary from one 
to three in number and are homologous to a 
certain extent to the costovertebral joints. The 
diarthroses show joint capsules reinforced by 
ligaments. They are trochoid joints. The joint 
facets of these supernumerary articulations are 
generally found on the iliac bone, corresponding 
to the median surface of the posterior superior 
spine of the ilium or a little farther backward 
and laterally on the tuberosity of the ilium, 
and on the sacrum corresponding to the lateral 
crest of the sacrum, outside the first, second 
and third posterior sacral foramina. There may 
also be a facet on the posterior margin of the 
wings of the ilium. 

The author believes that these joints are 
formed during intrauterine life. They may 
cause pathological symptoms from pressure on 
the posterior branches of the sacral nerves. It 
is difficult to demonstrate these small diar- 
throses roentgenologically.— 4udrey G. Morgan. 


Oper, Frank R. The role of the iliotibial band 
and the fascia lata as a factor in the causation 
of low-back disabilities and sciatica. 7. Bone 
& Foint Surg., Jan., 1936, 78, 105-110. 

The purpose of this paper, Ober states, is to 
discuss sciatic pain and its relation to certain 
mechanical conditions of the iliotibial band and 
the fascia lata, and the relation of these struc- 
tures to their muscular attachments with re- 
gard to disabilities of the sacroiliac and lumbo- 
sacral joints. He describes in detail the anatomy 
of the iliotibial band and the fascia lata. Pa- 
tients with contracted fasciae latae and ilio- 
tibial bands complain of pain in the lumbo- 
sacral or sacroiliac regions. They may have 
pain in the dorsal region if there is marked 
lumbar lordosis and, in some instances, the 
pain may occur at the cervicodorsal junction. 

In the physical examination, it is extremely 
important in diagnosis to elicit the abduction 
sign if present. This is done as follows: the pa- 
tient lies on his side, with the thigh next to the 
table and flexed enough to obliterate any lum- 
bar lordosis. The upper leg is flexed at a right 
angle at the knee. The examiner grasps the 
ankle lightly with one hand and steadies the 
patient’s hip with the other. The upper leg is 
abducted widely and extended so that the thigh 
is in line with the body. If there is any abduc- 
tion contracture, the leg will remain more or 
less passively abducted, depending upon the 
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shortening of the iliotibial band. This band can 
be easily felt with the examining fingers be- 
tween the crest of the ilium and the anterior 
aspect of the trochanter. 

In the operation an oblique incision is used 
which begins at a point a little lateral to the 
anterior iliac spine, extending downward and 
backward to a point about 1 inch posterior to 
and 1 inch above the greater trochanter and 
the fascia lata is exposed. The iliotibial band 
and the fascia lata are next incised posteriorly 
well over the gluteus maximus muscle. The in- 
cision is then carried forward to a point just 
below the anterosuperior spine and includes the 
fascia surrounding the tensor fascia lata. All 
intermuscular septa in this region are divided. 
The fascia is separated further by blunt dis- 
section until there is a gap of 2 inches. In some 
instances, pathological examination of the ilio- 
tibial band has shown chronic inflammation. 

Forty-two patients have been operated upon. 
In a few instances relief at operation has oc- 
curred, but in most cases, the relief from pain 
in the sciatic nerve begins on the fifth to the 
tenth day after operation. In other instances, 
where there has been marked diminution of 
sciatic pain, slight twinges have persisted. 
There was one case of moderate recurrence, 
after operation, following a two-day motor ride 
of 1,000 miles. After operation straight-leg 
raising increases steadily; the lame back clears 
up in from six weeks to six or eight months, but 
occasionally lasts longer. The motions of the 
spine return to normal and the sciatic scoliosis 
disappears. Patients with lordotic or flat lumbo- 
sacral angles improve so that a normal lordosis 
returns as shown roentgenographically. Posture 
improves, the increased compensatory curves 
decrease, and the pain at the root of the neck 
disappears.—R. S. Bromer. 


FLoyp, Mark L. Malignant lymphoma with 
arthritic symptoms. 7. Jowa State M. Soc., 
Feb., 1937, 27, 71-72. 


Early symptoms of malignant lymphoma 
may simulate those of arthritis, the arthritic 
symptoms continuing as the outstanding fea- 
ture for weeks or months. Two diagnostic aids 
are of value: the biopsy of a lymph node and 
the roentgenographic appearance of the bones. 
The roentgen changes include rarefied cortical 
areas in the long bones, mottled areas with 
striations in the medullary portions and occa- 
sional erosions in the distal portions. There 
may be periosteal elevation near the epiphysis. 
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Condensed reports of 6 cases are presented. 


W. R. Brooksher. 


CAVANAUGH, LYMAN A., SHELTON, E. Kost, 
and SUTHERLAND, Ross. Metabolic studies 
in osteochondritis of the capital femoral 
epiphysis. ¥. Bone & Foint Surg., Oct., 1936, 
78, 957-968. 

This paper includes a report of 5 unselected 
cases of osteochondritis of the capital femoral 
epiphysis and in the series a high incidence of 
metabolic disorder, namely, colloid goiter was 
discovered in the patients’ families. Definite 
evidence of metabolic disorder, as indicated by 
retarded bone development and numerous 
other stigmata, was discovered in the patients. 
In 3 cases the disease had been present and 
active for periods of from twelve to fifteen 
months before measures designed to raise the 
metabolic level were begun. The metabolic 
factor in the remaining two was recognized 
soon after the onset of symptoms. There was 
an early and consistent restoration of normal 
epiphyseal structure in all cases after thyroid 
therapy was instituted. 

The literature also is reviewed and a careful 
analysis failed to reveal any reference to roent- 
genographic studies of (non-affected) epi- 
physeal centers in order to check the rate or 
degree of development in_ osteochondritis. 
Heretofore, an individual suffering from this 
disturbance was commonly considered normal 
if otherwise free from gross or terminal evidence 
of metabolic disease. The 5 cases reported tend 
to demonstrate that this conclusion is not justi- 
fied until the general metabolic status is more 
thoroughly investigated.—R. §. Bromer. 


CampBELL, Wittis C. Posterior dislocation of 
the hip with fracture of the acetabulum. 
¥. Bone & Foint Surg.. Oct., 1936, 78, 842 


Dislocation of the hip joint with fracture of 
the rim or of the roof of the acetabulum pre- 
sents a problem of importance to which little 
attention has been given, as demonstrated by 
the high percentage of poor results in those 
cases not efficiently treated. Of 80 of Camp- 
bell’s cases of dislocation of the hip, this com- 
plication was present in 30 of them. 

The 30 cases, with the accompanying frac- 
ture of the acetabulum, may be divided into 
three different types, as demonstrated in the 
roentgenograms: 

Type 1. Fracture at the superior posterior 
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aspects of the acetabulum of an irregular, more 


or less triangular piece of bone. The head of 


the femur is subluxated slightly upward and 
backward. The roentgenogram clearly demon- 
strates a fracture of the acetabulum, but the 
slight upward and backward displacement of 
the head of the femur may not be recognized 
without close inspection and comparison with 
a roentgenogram of the normal hip. Stereo- 
scopic roentgenograms are useful in showing 
the dislocation more clearly. Kailure to recog- 
nize the lesion is common. 

Type 11. The head of the femur is displaced 
farther than in the first type and is partially 
above the acetabulum, the lower half or two- 
thirds being apparently within the acetabulum, 
as shown by the anteroposterior roentgeno- 
grams. The fragment from the acetabulum is 
displaced from 4 to 1 inch above the acetabu- 
lum, much farther than in Type 1. The limb is 
adducted and rotated upward until the tro- 
chanter is high and abduction is nil. 


Type ut. There is a complete dislocation of 


the head of the femur and of the detached frag- 
ment. The position of adduction and internal 
rotation and elevation of the trochanter is 
typical of any dorsal dislocation of the hip 
joint. 

The mechanism of injury is usually force 
applied from below with the hip flexed, as in 
an automobile collision when the knee strikes 
against the instrument board. Also force acting 
from above with the hip flexed may cause the 
lesion. Evidently the lesion was exceedingly 
rare before the day of the automobile, which 
probably accounts for the failure in diagnosis 
so frequently observed in Type 1. 

The treatment for dislocation-fracture in 
fresh cases is exactly the same as that employed 
for dorsal dislocation of the hip joint. The 
prognosis is excellent in a very high percentage 
of fresh cases, regardless of the type, if efficient 
treatment is instituted at once. In one case 
(Type 1) with an excellent functional result, 
there was definite condensation of the upper 
and posterior rim of the acetabulum after the 
lapse of five years. Presumably this occurs in 
all cases, but no patient returned on account 
of local osteoarthritis. Fourteen cases were old 
and they demonstrate the poor end-result 
which may be expected from inefficient early 


treatment. In treating these, three types of 


operation were employed: (1) open reduction 
with reconstruction of the acetabulum; (2) a 
partial or modified arthroplasty when the head 
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of the femur was still invested with cartilage; 

(3) a complete arthroplasty, which consisted of 

completely remodeling the head of the femur 

and the acetabulum. Campbell considered the 
end-results in these cases were far from satis- 
factory.—R. S. Bromer. 

GOLDENBERG, RAPHAEL R., and LEVENTHAL, 
Gorr ies S. Supratrochanteric calcification. 
¥. Bone &S Foint Surg., Jan., 1936, 78, 205 
211. 

Calcification in the region of the greater 
trochanter should be suspected in cases of pain 
in the region of the hip. There are three com- 
mon locations for calcified deposits in the re- 
gion of the greater trochanter: (1) in the tendon 
of the gluteus medius, (2) in the bursa between 
the tendon of the gluteus medius and the 
greater trochanter, (3) on the under surface of 
the gluteus medius and not connected with the 
trochanter. 

The pathogenesis of this syndrome is analo- 
gous to the syndrome which occurs in the 
supraspinatus muscle at the shoulder. Deposits 
may be demonstrated in the roentgenogram, 
and the patient may have no signs or symp- 
toms. The most frequent clinical finding is re- 
flex spasm of the gluteus medius. 

The authors’ review of the literature and 
their own experience show that surgical re- 
moval of the deposit results in a cure.—R. 8. 
Bromer. 


RomBo.p, CHARLES. Osteochondritis dissecans 
of the patella. 7. Bone S Foint Surg., Jan., 
1936, 78, 230-231. 


Rombold reports a case of osteochondritis 
dissecans of the patella in a male, aged twenty- 
four. The subjective symptomatology of the 
process in the patella is similar to that in the 
femur. The pathological process is also similar 
in gross appearance and microscopic sections. 
The osteochondritic focus was located on the 
posterior border of the patella.—R. S. Bromer. 


SLOANE, Davin, Stoane, Marian F., and 
Go.ip, Aaron M. Dyschondroplastic bow 
legs. ¥. Bone S Foint Surg., Jan., 1936, 78, 
183-187. 

Dyschondroplasia is a retardation of the 
normal transformation of primordial cartilage 
into growing bone, which results in an irregular 
ossification at the epiphyseal-metaphyseal 
junction of the long bones. In the 3 cases of 
dyschondroplasia reported by the authors, the 
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process was limited to the region of the medial 
aspect of the upper tibial epiphysis. All the 


patients were young girls in the first decade of 


life. In 2 of the patients, the condition was 
bilateral, and in one, unilateral. A progressive 
and severe type of genu valgum was the out- 
standing symptom. The  roentgenograms 
showed typical changes in the region of the 
medial half of the upper tibial epiphysis. 


Microscopic section in the involved region of 


one of the patients showed a definite picture 
of dyschondroplasia.—R. 8. Bromer. 


Mitcu, Henry. Cortical avulsion fracture of 


the lateral tibial condyle. ¥. Bone S Foint 

Surg., Jan., 1936, 78, 159-164. 

The author reports 4 cases of avulsion frac- 
ture of the lateral tibial condyle. Three of the 
4 patients gave a history of injury with the 


knee in flexion. The presence or absence ct 


lateral hypermobility of the knee joint appears 
to be an important point in the differential 
diagnosis of these cortical fractures of the 
lateral condyle. Its presence on adduction sug- 
gests such a fracture rather than one involving 
the head of the fibula. 


In order that the shadow of the fragment of 


the condyle in the roentgenogram may be 
thrown away from the condyle itself, oblique 
views of the upper extremity of the tibia are 
necessary. 

The treatment of the condition is sympto- 
matic. If necessary, the effusion, which some- 
times is found, should be aspirated repeatedly. 
The leg may be put at rest, either in a cast or 
on a posterior splint, if the separation of the 
fragments is sufficient. If no separation of the 
fragments has occurred, simple rest or strap- 
ping of the area is sufficient. Physiotherapy is 
also indicated. 

The mechanism of the production of the 
fracture is discussed in detail. The avulsion is 
caused by tension on the iliotibial band at its 
insertion behind Gerdy’s tubercle. Apart from 
the mechanism of its production, the character- 
istic features of the condition are the localiza- 
tion of the tenderness, the sudden development 
of a traumatic hemarthrosis and the character- 
IStic roentgenographic appearance. R. 
Bromer. 


ALBertT B. Roentgenographic fea- 
tures of rheumatoid arthritis. 7. Bone © 
Joint Surg., April, 1936, 78, 297-300. 


Kerguson defines “rheumatoid arthritis” as 
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used in his article as that form of multiple ar- 
thritis which typically begins before the age of 
thirty-five and tends to loss of cartilage and 
bone at the joints, deformity and eventual 
ankylosis, emaciation of the patient, elevation 
of the sedimentation rate of the blood, and 
positive response to the streptococcus aggluti 
nation test. 

Roentgenograms for the detection of rheu 
matoid arthritis should depict the soft-tissue 
shadows as clearly as the bone shadows. E-xam- 
ination should not be confined to a single joint. 
He recommends that the hands, feet and lum- 
bar spine be examined in every case in which 
doubt as to the diagnosis exists. 

As an early manifestation, there is a decrease 
in the calcareous density of the bones which is 
best noted in those of the hands and the feet. 
The whole bone is affected but the change 1s 
more noticeable in the cancellous areas than in 
the cortex. Another early feature is the de 
velopment of a soft tissue mass at the joint, 
which may represent an effusion, granulations 
or synovial thickening. In the phalangeal joints 
such an effusion is definitely fusiform in shape, 
with the fusiform shadows symmetrically cen- 
tered on the joint. This may be demonstrated 
in the hands even when the joint complained 
of is elsewhere. 

As the arthritic process advances, some loss 
of bone substance may appear. It shows as 
small punched-out areas of atrophic loss of sub- 
stance at the junction of bone and cartilage. 
There is no reaction in the bone surrounding 
the absorbed area. Other late manifestations 
are thinning of the cartilaginous joint space, 
ankylosis, and when repair occurs, calcareous 
lipping at the margins of the joint. 

Differential diagnosis must be made from 
osteoarthritis which does not produce lack of 
density of the bones beyond what is consistent 
with the age of the patient. It does not produce 
effusion, particularly fusiform effusion at the 
small joints, nor does it produce punched-out 
areas of bone absorption. It does produce re 
parative lipping. 

Gout produces punched-out areas of rare 
faction but it does not produce systemic loss 
of bone substance. In gout, the effusion does 
not tend to be fusiform and centered on the 
joint. It is more often spherical or oval and is 
eccentrically placed. Often it is centered on an 
area of loss of bone substance. In acute gout 


there may be diffuse swelling about the joint, 
but such swelling beyond the confines of the 
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joint capsule is never a prominent feature of 


rheumatoid arthritis. 

Atrophic arthritis of the toes follow ing gonor- 
rhea may possibly be a special type of rheuma- 
toid arthritis. It is not a gonococcic infection of 
the joints in the usual sense. The involvement 
is multiple and the metatarsal heads reveal 
atrophic loss of substance which may be very 
marked, but visible effusion as 
would be present in the ordinary type of rheu- 
matoid arthritis. The patients usually have 
spurs of the post-gonorrheal type on the plantar 


there is no 


angle of the os calcis; that is, spurs which are 
very uneven in outline and density and do not 
present the clear osseous structure which is 
usually present in spurs of other types, osteo 
arthritis, etc. 

Rheumatoid arthritis does not cause exuber- 
ant calcareous productive reaction or dense 
subperiosteal calcification, such as often occurs 
in pyogenic and syphilitic infections. It also 
does not cause unilateral variations in bone 
density. 

In the spine, the soft tissue obscures the 
slight changes which occur. Rheumatoid ar- 


thritis tends to cause blurring of the articular 
facets, irregular depressions in the articular 


surfaces of the facets, and ankylosis through 
the ligamentous structures without loss of the 
intervertebral disc. When the spine is affected, 
the extremities should also be examined if the 
diagnosis is questionable. Osteoarthritis pro- 
duces calcareous lipping or osteophy tic forma- 
tion at the margins of the bodies. It does not 
tend to ankylosis unless the osteophytes are 


excessively exuberant.—-R. 8. Bromer. 


Ciprtant, Mariano, Studio radiologico di al- 


cune anomalie e malformazioni congenite 
dello scheletro degli arti. (Roentgen study 
of some congenital anomalies and malforma- 
Arch. di 


tions of the bones of the limbs.) 
radiol., Mar.—Apr., 1936, 72, 71-9 


illustrates with 
roentgenograms and diagrammatic drawings a 
number of congenital anomalies and malforma- 
tions of the bones of the limbs, which he has 
observed in hospital and private practice dur- 


The author describes and 


ing 1934 and 1935. He describes cases of supra- 
trochlear foramen of the humerus, intermediate 
bone of the forearm, ectromelia, syndactylia, 
hyperdactylia and os trigonum of the ankle. 
One case that was particularly interesting 
because of the multiplicity and severity of the 


bone changes was in a little girl nine years of 
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age, who presented supernumerary fingers and 
toes of both hands and feet, syndactylia of the 
hands, bilateral coxa valga, hypoplasia and 
dysplasia of the tibias and hyperplasia and 
dysplasia of the fibulas. 

The author gives a classification of the differ- 
ent forms of supernumerary digits from the 
point of view of roentgen pictures and illus- 
trates the different types with diagrammatic 
drawings. 

He calls attention to the importance of a 
knowledge of these anomalies in settling medi- 
colegal questions.—-dudrey G. Morgan. 


Maurits. Local growth disturb- 
ances in tuberculous diseases of the knee- 
joint in children. 4cta radiol., 1936, 77, 359 
37 
Where there is a chronic state of irritation, 

such as an infectious process around a growing 
joint, there is often an excessive development 
at the growth centers. Little attention has been 
paid to this symptom in clinical or roentgen 
literature. 

The author made a roentgen study of 11 
cases of tuberculosis of the knee joint in chil- 
dren from three to eight years of age, and be- 
sides the classical roentgen signs of this disease, 
consisting in the early cases merely of changes 
in the capsule and varying degrees of diffuse 
atrophy, he found that the femur on the dis- 
eased side was longer than that on the normal 
side. The average difference between the two 
in the 11 cases was 8.5 mm. The diaphyses of 
the tibias were also lengthened in 9 of the cases, 
the average difference between the diseased and 
normal sides being 3.8 mm. 

The sex incidence was about the same in 
these cases and in almost all of them the first 
signs of the disease appeared in the second to 
third year of life. In all the cases the tuberculin 
test was positive at an early stage of the disease. 

The increased length seems to be due to two 
factors: first, increased growth at the centers 
of ossification in the epiphyses and, second, a 
straightening out of the angle between the neck 
and diaphysis of the femur. The centers of 
ossification in the bones on the diseased side 
were not only larger than those on the normal 
side but they had undergone the changes in 
form which these centers normally undergo in 
the course of growth, that is, paradoxical as 
it may seem, they were older in shape, if not 
in time, than those on the normal side. The 
average widening of the angle between the 


SIS 


neck and diaphysis in the 11 cases was about 
+ 
From the teleologic point of view, this ac- 
celeration of growth during the initial stage of 
the disease would seem to be an effort of nature 
to compensate the coming destruction. And, in 
fact, in 2 cases a slowing of growth was seen at 
a later stage of the disease when the toxicity 
was greatest. This seems to confirm the funda- 
mental law of biology according to which a 
slight irritant stimulates while a stronger irri- 
tant neutralizes a biological process. 

These cases seem to indicate that this length- 
ening of the bones may be used as a means of 
differential diagnosis from other diseases with 
which tuberculous gonitis might be confused, 
such as syphilis, primary chronic rheumatic ar- 
thritis, post-traumatic gonitis, Still’s disease, 
septic osteoarthritis and intermittent hydrops. 

Audrey G. Morgan. 


Perersen, G. Fr. A case of osteopoikilosis. 
Acta radiol., 1936, 17, 388-396. 


This disease, which was first described by 
Albers-Schénberg in 1915, has since been de- 
scribed by various names such as disseminated 
condensing osteopathy, generalized condensing 
osteitis, etc., but it is usually described as 
osteopoikilosis which is a good name as it ex- 
presses no opinion in regard to the patho- 
genesis. 

The roentgen picture shows multiple round 
or somewhat oblong sharply circumscribed but 
sometimes confluent opaque spots, very much 
resembling centers of ossification. They vary 
in size from a few millimeters to 2 cm. in diam- 
eter and are localized chiefly in the spongiosa 
of the epiphyses and metaphyses of the long 
bones and are generally most numerous around 
the joints. They are often seen in the bones of 
the hands and feet and sometimes in the pelvic 
bones. As a rule, the diaphyses are not involved 
or show only a few spots. Only 30 or 40 cases 
of the disease have been reported. 

A case is described in a sailor, aged thirty- 
tour, who had fallen on his left shoulder three 
days before coming to the hospital and had 
since suffered considerable pain. He had always 
been well before. Roentgen examination did 
not show any fracture of the shoulder but did 
show the characteristic spotting of osteo- 
poikilosis. Examination of the rest of the skele- 
ton showed many foci in other parts of the 
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body, particularly around the joints of the 
hands and feet. He also showed a deforming 
spondylitis of the dorsal column. There were 
two small exostoses on the right tibia and 
femur. 

The disease often first becomes manifest, as 
in this case, following a trauma. The cause is 
not known. In some cases it is familial. In this 
case one of the patient’s brothers showed the 
picture of the disease and his mother showed 
a single round spot in the head of the fifth 
metacarpal on each side. The roentgen picture 
is so characteristic that diagnosis is not diff- 
cult._.dudrey G. Morgan. 


Cossu, Dipaco. Sopra un caso di malforma- 
zioni osteoarticolari multiple tendenti alla 
sistematizzazione ed alla simmetria. (A case 
of multiple bone and joint malformations 
with a tendency to systematization and 
symmetry.) Radiol. med., Dec., 1936, 2, 
959 976. 


\ case of multiple bone and joint malforma- 
tions in a man aged fifty-four is described. 
There was no family history of skeletal mal- 
formations, syphilis or tuberculosis. 

He showed marked malformation of both 
elbows and forearms and hands, more marked 
on the right than on the left and also malfor- 
mations of the right leg which interfered with 
standing and walking. There was also congeni- 
tal luxation of the right hip with arthritis de- 
formans, scoliosis of the lumbar spinal column, 
convex to the left, rotation of the pelvis to the 
right, the tuberosities of the ischium, the coxo 
femoral joints and the iliac spines on the left 
were lower than on the right and both iliac 
crests slightly irregular. 

The author believes that the cause of these 
malformations was a severe attack of variola 
which the patient suffered at the age of three 
years. Immediately after that attack he began 
to show disturbances in gait and the author 
believes that this disease caused both the im- 
mediate and later skeletal deformities. It is 
impossible to demonstrate in detail the mecha 
nism of action of this toxic-infectious condition; 
it may have acted indirectly by causing func 
tional insufficiency of one or more endocrine 
glands during the period of bone growth. Vari- 
ola may have a dystrophic action similar to 
that of syphilis, tuberculosis and other in- 
fections.—Audrey G. Morgan. 
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KAHEY, JoHN J. The effect of lumbar sympa- 
thetic ganglionectomy on longitudinal bone 
growth as determined by the teleoroentgeno- 
graphic method. ¥. Bone Foint Surg., 
Oct., 1936, 78, 1042-1046. 


Stimulation of longitudinal bone growth has 
recently been added to the list of effects that 
have been claimed for lumbar sympathetic 
yanglionectomy. The. theoretical justification 
of the procedure was based on the observation 
that lesions associated with increased vascu- 
larity sometimes produce an overgrowth of an 
involved limb. Experimenters have been unable 
to produce overgrowth of an extremity by this 
procedure. Kahey reports 2 cases of Hirsch- 
sprung’s disease in whom a left lumbar sym- 
pathetic lumbar ganglionectomy was _per- 
formed and in neither of the patients was there 
any acceleration of longitudinal bone growth 
on the sympathectomized side. In each patient 
there was a definite improvement of the 
Hirschsprung’s disease, as well as increased 
warmth of the sympathectomized side as com- 
pared with the opposite. Both patients were 
males, aged ten years. 

lahey states that the usual clinical measure- 
ment 1s not accurate enough to detect small 
changes in limb length. Roentgenograms taken 
in the ordinary manner are also unsatisfactory. 
The measurements in his patients were ob- 
tained by means of the stereoscopic teleroent- 
genographic methods. Errors due to position 
of the limb and to distortion are eliminated by 
this technique.—R. Bromer. 

RoGers, Mark H., and Uxin, Roserr. Frac- 
tures in Paget’s disease. 7%. Bone © Foint 

Surg., Jct... 1g 36, 78, gl4-g2 


The authors report 8 cases of fracture in 
Paget’s disease of bone, and discuss the fre- 
quency of the condition, the type of fracture, 
and the results of healing properties, with also 
a review of the literature. 

In only one of their patients was there a his- 
tory of violent trauma. It is difficult to under- 
stand why such a process as osteitis deformans 
with gross thickening of the cortex should be 
subject to a most spontaneous or pathological 
fracture. The review of the literature reveals 
no satisfactory answer to this question. There 
was a very noticeable absence of pain. In all 
of the cases, there was a definite tendency 
toward a without 


transverse fracture, com- 
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minution. Every case showed normal, or even 
better than normal, callus formation, and the 
care of the fractures was not difficult. From the 
series of 8 cases, it was impossible to determine 
the frequency of fracture in Paget’s disease, or 
the liability toward spontaneous fracture. No 
large series of cases has been reported. There 
is considerable difference of opinion as to 
whether Paget’s disease renders bone more or 
less susceptible to fracture.—R. S. Bromer. 


RenpicH, RicHarp A., and SHaprro, A. V. 
Osteitis condensans ¥. Bone & Foint 
Surg., 1936, 78, S99 gos. 


The authors have observed, during the past 
few years, 12 patients in whom osteitis con- 
densans of the ilium was found. Characteristic- 
ally in this condition a zone of markedly dense 
bone is found in that portion of the ilium ad- 


jacent to the sacroiliac synchondrosis; usually 


the involvement starts near the most inferior 
portion of the joint. It may be limited to a very 
small area, several millimeters in diameter, or it 
may involve the entire extent of the ilium as it 
adjoins the sacrum. The area may be sharply 
demarcated from the surrounding normal bone 
or it may gradually merge with it. No trabecu- 
lae nor bony structures are visible in the in- 
volved area. The sclerosis ends very abruptly 
at the sacroiliac joint. The sacroiliac joint 
proper never shows any evidence of involve- 
ment. 

In 1926, Sicard, Gally and Haguenau dis- 
cussed the condition and contributed § case re- 
ports. The nature of the etiology is not clear 
and the pathogenesis is unknown. The clinical 
significance is debatable. It does not fall within 
the category of any of the known bone dis- 
eases or affections, but the type of lesion in the 
region of the nutrient foramen suggests a low- 
grade infammatory nature. The finding is im- 
portant, if only to avoid ascribing clinical sig- 
nificance to a condition that may be more in 
the nature of an incidental roentgenographic 
finding. 

Osteitis condensans should be carefully 
looked for in all roentgenograms of the pelvis 
and, when found, the case should be completely 
investigated so that, as new facts and findings 
are gradually uncovered. much that is now un- 
certain and vague will become clear, and per- 
haps another entity may be added to the list 
of bone affections.—R. Bromer. 


, 


Duncan, Wa.t.aAce S. The relation of the pro 
state gland to orthopaedic problems. 7. 
Bone & Joint SUre., Jan., 1g36, 7S, 101-104. 


\ relationship between the prostate gland 
and some orthopedic problems is found most 
commonly in the following conditions: (1) in 
volvement of one or more joints, with the pros 
tate as a focus of infection; (2) prostatitis, as- 
sociated with pain in the lower back; (3) cancer 
of the prostate gland with or without metas- 
tases. Every man with a pain in the lower back, 
or with arthritis in one or more joints, should 
be examined both by a genitourinary surgeon 
and by an orthopedic surgeon. 

Of 1,252 male patients with joint symptoms, 
7$2, or 60 per cent, were examined by genito 
urinary surgeons. Of these 312, or 41 per cent, 
had a definite prostatitis. A definite history of 
gonorrhea was obtained in approximately 4 
per cent of the patients in this group. The pres- 
ence of syphilis was not a common finding, the 
blood Wassermann test showing positive re 
actions in 26 of 670 cases examined, an inc! 
dence of 3.8 per cent. 

The prostate was examined in 153 cases of 
low back pain and in 83 patients infection was 
found, and no infection was present 1n 70 cases. 

Carcinoma of the prostate gland is a genito 
urinary problem of importance to the ortho 
pedic surgeon in the differential diagnosis of 
pain in the lower back. In a series of 308 cases 
of carcinoma of the prostate proved bone me- 
tastases were present in 85 cases, and in each of 
these there was a marked preponderance of 
secondary growths in the pelvis and bones of 
the spine. In such cases. the pain is usually 
most severe at night and is relieved when the 
patient gets up and walks about. The freedom 
of movement in the lower back is usually found 
to be out of all proportion to that in patients 
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whose symptoms are due to arthritis in the 


lumbar spine.—R. Bromer. 


Natvic, Petrer. A 


Acta radiol., 1936, 5 495 


case of melorheostosis. 
Melorheostosis 1s a very uncommon disease. 
The first case was described by Léri and Joanni 
in 1922 and since then only tg cases have been 
described. The author describes a case in a sea- 
man, aged forty, who had had syphilis, dysen- 
tery and malaria and was an alcoholic. He was 
sent to the author with a diagnosis of lumbago. 
kor the last ten years he had had a feeling that 
the right leg was becoming shorter than the 
left as it did not reach the ground when he 
stood upright. For seven or eight years it had 
felt heavier than the left and had caused a feel 
ing of fatigue which became very painful on 
any severe effort. Otherwise he 
health. 
Measurement 


was in good 


showed a 
whole of the right leg: iliac 
right 88 cm., left go.s cm., trochanter to mal 
leolus right 81 cm., left S3.cm., knee joint to 
malleolus right 40 cm., left 41.5 cm. There was 
marked sclerosis of the bones ot the right lower 


shortening of the 
spine to malleolus 


extremity, no other bones of the body being af 
fected. This is characteristic of the disease; it 
is limited to the bones of one extremity. The 
sclerosis is usually sharply circumscribed and 
begins inside the bone. The disease usually be 
gins in childhood or youth and_ progresses 
slowly. 

The cause is not known. The theory most 
generally accepted is that it 
anomaly. No definite connection could be 
proved in this case between any of the other 
diseases that the patient had had and the bone 
disease. The malaria and dysentery occurred 


is a congenital 


after the first symptoms had appeared in the 
leg. dudrey G. Morgan. 
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